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Resumo 

A resistencia aos antibióticos e a dependencia e a adicción aos tranquilizantes son dous 

problemas internacionais de saúde pública derivados do mal uso de antibióticos e 

tranquilizantes. Os fármacos considéranse mal usados cando se toman sen prescrición médica 

ou cando se utilizan en base dunha prescrición, pero sen adhesión ás instrucións do médico en 

termos de tempo, dose e duración. 

1. Resistencia aos antibióticos: un desafío multifacético 

Hai máis de dúas décadas, a comunidade científica comezou a alertar contra a pandemia de 

resistencia aos antibióticos, é dicir, a capacidade das bacterias para derrotar aos antibióticos 

deseñados para eliminalas. A resistencia aos antibióticos ten graves consecuencias para a saúde 

pública. Socava as terapias avanzadas, aumenta a incidencia de infeccións e, en consecuencia, 

ameaza a vida dun gran número de persoas de todo o mundo e de todas as idades. A resistencia 

aos antibióticos tamén afecta o manexo clínico durante o embarazo. Debido á resistencia aos 

antibióticos, a penicilina xa non se recomenda para tratar a bacteriuria asintomática. Os 

macrólidos, antibióticos de amplo espectro, recéitanse con frecuencia, pero a literatura non 

proporciona evidencia clara e consistente sobre a súa asociación con malformacións conxénitas. 

A resistencia aos antibióticos tamén ten un impacto considerable na economía que segue 

crecendo con cifras inquietantes.  

A resistencia aos antibióticos viuse agravada en gran medida por prácticas como o mal uso de 

antibióticos. Só o 62% da poboación mundial informou que se adheriu ao réxime prescrito de 

antibióticos e o 29% declarou usar os restos de antibióticos non utilizados. O uso de antibióticos 

sen receita prodúcese en países con e sen lexislacións de antibióticos como España e Líbano, 

respectivamente, a pesar da diverxencia na estrutura dos sistemas sanitarios nestes países.  

O mal uso de antibióticos asociouse con propiedades socioeconómicas como a idade (adultos-

novos e anciáns> 65 anos), o sexo feminino e o difícil acceso á atención sanitaria. A literatura 

sobre a asociación da educación e os ingresos co mal uso de antibióticos mostrou resultados 

contraditorios. As prácticas do mal uso de antibióticos asociáronse con características 

psicosociais como Coñecementos e Actitudes. O uso de antibióticos para pacientes 

ambulatorios varía amplamente entre países e suxeriuse que os determinantes culturais inflúen 

nas prácticas do uso destes medicamentos. 

En Galicia e Líbano, onde levou a cabo o presente proxecto de doutoramento, parece que 

ningún estudo previo avaliou a asociación de Coñecementos e Actitudes con Prácticas de mal 

uso de antibióticos a través de medidas de efecto. 

 

2. O mal uso de tranquilizantes, un problema de saúde pública cun crecemento 

exponencial pero que non está recoñecido o suficiente 

Os tranquilizantes utilízanse amplamente para reducir a ansiedade, a dor, a tensión e a axitación, 

relaxar os músculos, acougar ou sedar e durmir mellor. O uso de tranquilizantes é seguro e ben 

tolerado, pero pode afectar negativamente o sistema nervioso central e provocar dependencia, 

especialmente cando estes medicamentos se mal utilizan ou se consomen en doses altas. Os 

tranquilizantes, especialmente as benzodiazepinas, atópanse entre as drogas psicoactivas co 

máis alto índice de mal uso e cunha maior prevalencia de uso entre as mulleres que os homes. 

Son as segundas drogas máis incautadas despois dos opioides. As fontes dos tranquilizantes 

mal utilizados son a prescrición médica e os círculos sociais. 

 



 

 
 

O uso simultáneo dos tranquilizantes con outras drogas ilícitas é un problema internacional 

destacado que está asociado cunha pesada carga para a saúde pública, a sociedade e a economía. 

O mal uso de tranquilizantes empeora a calidade de vida, complica o manexo de enfermidades 

comórbidas, aumenta a taxa de accidentes de tráfico e, en consecuencia, atribúese ao incremento 

das taxas de morbilidad e mortalidade. 

En Europa, o mal uso de tranquilizantes segue unha tendencia ascendente e é máis frecuente 

que o do cannabis. España ocupa o primeiro lugar entre os países europeos no mal uso de 

tranquilizantes cunha prevalencia do 9% para o ano anterior e do 18% para o mal uso para 

sempre. En xeral, o consumo de tranquilizantes incrementouse en España na última década.  

No Líbano, os tranquilizantes son as drogas medicinais que máis se consomen entre os 

estudantes de secundaria e universitarios, segundo os datos recompilados entre 1999 e 2001. 

Ao redor do 13% dos estudantes universitarios e o 3% dos estudantes das escolas informaron 

haber mal usado tranquilizantes e declararon que o acceso a estes medicamentos era fácil. 

Parece que non se realizaron outros estudos no país. 

Os determinantes do mal uso de tranquilizantes non foron estudados suficientemente. Só uns 

poucos estudos examinaron a asociación de atributos sociodemográficos e psiquiátricos co mal 

uso de tranquilizantes. Os factores identificados incluíron a idade (adolescentes e adultos 

novos), o sexo feminino, o baixo nivel educativo, o desemprego, a inxesta de alcol, o 

tabaquismo, o uso de drogas ilícitas, a prescrición de tranquilizantes, a insatisfacción coas 

relacións, a presenza de enfermidades crónicas, a non percepción de risco destes fármacos e 

trastornos psiquiátricos. 

A asociación do Coñecementos dos individuos e as súas Actitudes cara ás Prácticas de mal uso 

de tranquilizantes non se investigou anteriormente. 

 

3. Modelo de cuestionario de Coñecementos, Actitudes e Prácticas (CAP)  

 

Os cuestionarios de modelo CAP aplícanse en gran medida na avaliación das propiedades 

psicosociais dunha ampla variedade de problemas relacionados coa saúde, como o mal uso de 

antibióticos. Os cuestionarios CAP consisten nunha serie de declaracións ( ítems) que están 

deseñadas para recompilar información sobre o que a poboación sabe (é dicir, Coñecementos) 

e o que a poboación pensa (é dicir, Actitudes) sobre un tema específico. Os cuestionarios 

modelo CAP tamén implican un conxunto de preguntas sobre o desempeño dos enquisados cara 

ao tema estudado (é dicir, Prácticas). As conclusións obtidas dos estudos baseados en CAP 

poden axudar a determinar a necesidade de programas de intervención educativa, deseñar as 

intervencións e avaliar a súa eficiencia.  

 

Ata a presente tese non se dispoñía de cuestionarios validados para medir o uso de antibióticos 

e / ou tranquilizantes. Na bibliografía atópanse dispoñibles moitos cuestionarios CAP sobre o 

uso de antibióticos por parte da poboación adulta en xeral. Con todo, ningún destes 

cuestionarios someteuse a un proceso de validación completo.  

 

 

 

 

 



 

 
 

4. Obxectivos  

 

Obxectivos principais:  

a) Desenvolver e validar instrumentos en diferentes linguaxes e escenarios sobre a 

asociación de Coñecementos e Actitudes con Prácticas de mal uso de antibióticos e 

tranquilizantes. 

b) Estudar os determinantes psicosociais e sociodemográficos do mal uso de antibióticos 

e tranquilizantes en Galicia e Líbano.  

c) Determinar as consecuencias do consumo de tipos específicos de antibióticos na saúde. 

 

Obxectivos específicos  

a) Desenvolver e validar un cuestionario CAP en galego, francés e árabe sobre o uso de 

antibióticos e tranquilizantes.  

b) Estudar a asociación de Coñecementos e Actitudes con Prácticas de mal uso de 

antibióticos e tranquilizantes en Galicia e Líbano.  

c) Verificar se os enfoques transversais producen resultados similares aos de estudos 

lonxitudinais sobre a asociación de Coñecementos e Actitudes con prácticas de uso 

indebido de antibióticos e tranquilizantes.  

d) Resumir mediante un metaanálise de dose-resposta a asociación entre educación e 

ingresos co uso indebido de antibióticos.  

e) Determinar mediante un metaaanálise se a exposición prenatal a macrólidos é un 

determinante de malformación conxénita. 

 

 

5. Métodos e resultados 

 

Poboación e contorna  

 

Este traballo involucrou varios estudos que levaron a cabo en Galicia e Líbano. Foi aprobado 

polo comité de ética correspondente e as autoridades de ambas as contornas.  

 

No Líbano, a poboación de estudo consistiu en adultos (> 18 anos), pais de escolares. O árabe 

é o idioma nativo e oficial do Líbano. O francés considérase o segundo idioma do país. Os pais 

dos nenos matriculados nas escolas participantes recibiron unha copia impresa do cuestionario 

no idioma elixido pola escola (árabe ou francés). Os pais recibiron instrucións de que o 

cuestionario debe ser respondido só por un dos pais, é dicir, a nai ou o pai. Os cuestionarios 

recolléronse despois de cinco días.  

 

En España, a poboación principal estivo constituída por adultos que acudían a consultas de 

atención primaria cun familiar no Complexo Hospitalario Universitario de Santiago de 

Compostela. O estudo foi presentado polo autor deste traballo a cada visitante adulto das 

clínicas de atención primaria pediátrica do Hospital. As persoas que aceptaron participar no 

estudo asinaron un formulario de consentimento. O cuestionario foi autocompletado. 

Recolleuse de novo nun sobre pechado, inmediatamente despois da súa finalización.  

 

 

 

 

 



 

 
 

Desenvolvemento e validación de seis cuestionarios de Coñecementos, Actitudes e Prácticas 

( CAP) sobre antibióticos e tranquilizantes  

 

Métodos  

 

Seis cuestionarios modelo CAP foron desenvoltos e validados; CAP sobre antibióticos en 

galego, árabe e francés (3 cuestionarios), e CAP sobre tranquilizantes nos mesmos tres idiomas 

(3 cuestionarios). Os cuestionarios en galego validáronse en Galicia en 2019, mentres que os 

de árabe e francés validáronse en Líbano no mesmo ano. Cada un dos seis cuestionarios foi 

validado na súa totalidade.  

 

Xeramos os ítems dos cuestionarios despois dunha revisión exhaustiva da literatura e sesións 

de grupos focales. Logo avaliamos a validez aparente e de contido, e probamos os cuestionarios 

de maneira piloto. Examinamos a fiabilidade de cada cuestionario mediante análise test-retest 

(tamaño da mostra (N) para o galego= 145, o árabe= 60 e o francés= 31). Distribuímos os 

cuestionarios a 879 persoas en Galicia e a 1421 adultos (N= 375 para o árabe e 1046 para o 

francés) no Líbano, probamos a validez de constructo a través da Análise Factorial 

Confirmatoria (AFC), medimos a súa confiabilidad xeral e determinamos a súa aceptabilidade.  

 

Resultados  

 

Para cada un dos seis cuestionarios, o índice de validez de contido do ítem (I- CVI) e a estatística 

Kappa modificada (K*) confirmaron a validez de contido das preguntas (0,78≤ I- CVI ≤1,00 e 

0,78≤ K* ≤1,00). O estatístico S-CVI mostrou a validez de contido da escala (S- CVI / Ave ≥ 

0,95). Despois da validez aparente e a proba piloto, a confiabilidad Test- Retest confirmou a 

confiabilidad das preguntas (coeficiente de correlación intraclase> 0.4). Realizamos AFC 

utilizando cargas cruzadas e índices de modificación para elixir o modelo máis adecuado nos 

datos recollidos de cada poboación. Estimamos os indicadores de axuste do modelo e 

demostramos que os modelos seleccionados teñen un axuste de bo a excelente, establecendo así 

a validez de constructo. Non se puido realizar a análise AFC para os cuestionarios en árabe 

debido á presenza de preguntas sen contestar que afectaron a estrutura dos datos recompilados. 

As versións finais dos cuestionarios en galego e francés foron moi aceptadas pola poboación 

adulta en Galicia e Líbano, como o reflicte a alta taxa de resposta (≥95%) e a baixa porcentaxe 

de preguntas sen resposta (0,1% -4,4%).  

 

Asociación de Coñecementos e Actitudes con Prácticas do mal uso de antibióticos e 

tranquilizantes: catro estudos en Galicia e Líbano  

Métodos  

Utilizamos os cuestionarios validados para medir a asociación entre coñecementos e actitudes 

con prácticas do mal uso de antibióticos e tranquilizantes. Realizamos dous estudos transversais 

en Líbano (N= 1421) e dous estudos de cohortes en Galicia (N= 879) sobre o mal uso de cada 

un dos dous fármacos. A exposición definiuse como baixo nivel de Coñecemento, Actitudes 

médicamente inadecuadas cara aos antibióticos ou tranquilizantes, ou Actitudes negativas cara 

ao médico. Avaliáronse seis desenlaces de Prácticas de uso indebido: uso non prescrito, 

tratamento acurtado, sobras almacenadas, doses esquecidas duplicadas ou tomadas cando se 

lembran, dose modificada sen recomendación médica e un resultado composto: “calquera tipo 

de mal uso”. As asociacións de Coñecementos e Actitudes co mal uso de antibióticos se 

modelaron utilizando regresión loxística múltiple para estudos transversais e modelos de 

regresión de Poisson e modelos mixtos lineais xeneralizados (GLMM) para estudos de cohortes. 



 

 
 

Realizamos análise de sensibilidade para os estudos de cohortes. O axuste por posibles factores 

de confusión levou a cabo utilizando o método de cambio na estimación. Comparáronse os 

resultados dos enfoques transversais e de cohorte utilizando datos recompilados en Galicia dos 

mesmos individuos para verificar a utilidade dos enfoques transversais nos estudos CAP sobre 

antibióticos e tranquilizantes. 

 

Resultados  

 

Estudo transversal no Líbano sobre o mal uso de antibióticos: 277 participantes (16%) 

recoñeceron usar antibióticos no mes anterior, o 41% dos cales mostrou polo menos un 

comportamento de mal uso. A falta de Coñecemento e as Actitudes médicamente inadecuadas 

cara aos antibióticos aumentaron substancialmente as probabilidades do seu mal uso. Por 

exemplo, os participantes que pensaban que os antibióticos eran eficaces no tratamento contra 

o virus, arrefriados ou dor de garganta tiñan o dobre de probabilidades de mal usar os 

antibióticos [Odds Ratio intercuartil axustada (aIqOR): 2,08 (intervalos de confianza (IC) 95% 

IC: 1,32-3,19), aIqOR: 1,81 (95% IC: 1,41-2,29), aIqOR: 2,19 (95% IC: 1,61-2,93), 

respectivamente]. Os pais que manteñen antibióticos en casa para probable uso no futuro tiñan 

máis probabilidades de mal utilizar os antibióticos [aIqOR: 2,44 (95% IC: 1,68-3,46)].  

 

Estudo transversal no Líbano sobre o mal uso de tranquilizantes: 63 (62,2%) de 91 pais que 

usaron tranquilizantes informaron polo menos un patrón de mal uso. Observáronse maiores 

probabilidades de "calquera mal uso" entre os pais que informaron que tomaban tranquilizantes 

para durmir mellor, para divertirse coas súas familias ou para traballar mellor [2,35 ≤aIqOR≤ 

1,99]. O almacenamento de tranquilizantes para necesidades futuras asociouse fortemente co 

mal uso [aIqOR: 5,00 (95% IC: 3,30-7,59)]. Unha maior conciencia sobre os perigos dos 

tranquilizantes e a importancia do cumprimento terapéutico asociouse con menores 

probabilidades de patróns específicos de mal uso (0,50 ≤ aIqOR ≤ 0,72). 

 

Estudo de cohorte en Galicia sobre mal uso de antibióticos: 747 adultos completaron o 

cuestionario basal e o de seguimento. Na análise transversal, 78 participantes mal utilizaron os 

antibióticos e observáronse fortes asociacións entre o acordo con varias declaracións de 

Coñecementos e Actitudes e as Prácticas do mal uso de antibióticos, con OR que oscilaron entre 

1,94 e 5,66. Na análise de datos lonxitudinal mediante regresión de Poisson, detectáronse 46 

eventos de mal uso de antibióticos. Non se observaron asociacións entre os Coñecementos, as 

Actitudes e as Prácticas de uso indebido, excepto por dúas afirmacións sobre a preferencia de 

almacenar antibióticos [índice de taxa de incidencia axustado (aIRR): 2,33 (95% IC: 1,20, 

4,54)] e tomar antibióticos cando se arrefría [aIRR: 2,28 (95% IC: 1,24- 4,21)]. A magnitude 

destas asociacións foi menor que a observada na análise transversal. Os resultados da análise 

GLMM foron similares aos obtidos pola regresión de Poisson. 

 

Estudo de cohorte en Galicia sobre o mal uso de tranquilizantes: as Actitudes persoais dos 

individuos cara aos tranquilizantes e médicos están fortemente asociadas co resultado “calquera 

mal uso” destes medicamentos. Estas Actitudes inclúen: a aceptación dos individuos de tomar 

tranquilizantes para mellorar o soño [aIRR: 5.10 (95% CI: 2.74-9.48)], para traballar mellor 

[aIRR: 2.04 (95% CI: 1.05-3.99)], ou con fins recreativos [aIRR: 1,85 (95% IC: 1,04-3,32)]; 

vontade de prolongar o curso do tratamento con tranquilizantes sen consulta médica [aIRR: 

2,45 (95%IC: 1,46-4,13)]; aceptar o almacenamento de tranquilizantes para unha posible 

necesidade futura [aIRR: 5,07 (95% IC: 2,73-9,40)]; e desconfiar da decisión do médico sobre 

a prescrición de tranquilizantes [aIRR: 1,92 (95%IC: 1,12-3,30)]. O nivel de coñecemento 

asóciase marxinalmente co uso indebido de tranquilizantes. Hai diferenzas entre os enfoques 



 

 
 

transversal e lonxitudinal. Só o enfoque lonxitudinal mostrou que o baixo nivel de Coñecemento 

sobre o efecto dos tranquilizantes sobre o comportamento [aOR: 3,24 (95% IC: 1,12-9,38)] e 

sobre o efecto negativo do seu consumo excesivo [aOR: 4,12 (95% CI: 1.5-11.33)] están 

asociados coa Práctica “almacenar / compartir tranquilizantes”. Tanto as análises transversais 

como os lonxitudinais indicaron que as Actitudes persoais cara aos tranquilizantes e as Actitudes 

cara aos médicos están asociadas co mal uso de tranquilizantes, pero con diferentes graos de 

asociación. Tamén se observaron discrepancias entre os dous enfoques para tipos individuais 

de uso indebido. 

 

Metaanálise de dose-resposta dos determinantes socioeconómicos do mal uso de antibióticos  

 

Esta parte da tese levou a cabo durante unha estancia de tres meses no Department of Global 

Public Health, Karolinska Institutet, Estocolmo, Suecia. Levaron a cabo dúas revisións 

sistemáticas e metaanálises de doses-resposta para cuantificar a asociación do nivel de 

ingresos e o nivel educativo coas prácticas do mal uso de antibióticos. 

 

Métodos 

 

Identificamos os estudos pertinentes mediante unha procura nas bases de datos e a revisión 

manual das listas de referencias dos artigos seleccionados e os informes de revisión 

relacionados ao tema. Realizamos dous metaanálises de dose-resposta sobre a asociación de 

ingresos e de educación co mal uso de antibióticos. Presentamos enfoques continuos e 

categóricos do metaanálise de dose-resposta. Os ORs agrupados e os seus IC do 95% 

calculáronse mediante un modelo de efectos aleatorios. 

 

Resultados 

 

Metaanálise de dose-resposta de ingresos e mal uso de antibióticos: incluíronse 51 estudos de 

22 países de diferentes clases económicas. En xeral, os datos están de acordo cunha asociación 

lineal plana entre os ingresos estandarizados segundo os indicadores socioeconómicos e o mal 

uso de antibióticos (OR por incremento de 1 unidade= 1,00, valor de p= 0,954, valor de p da 

non linealidad= 0,429). Os datos son compatibles con ningunha asociación entre niveis de 

ingresos medios e altos co mal uso de antibióticos en xeral [OR: 1,04 (95% IC: 0,89-1,20) e 

OR: 1,03 (95% IC: 0,82-1,29)]. Os ingresos medios asócianse cun 19% máis de probabilidades 

de almacenamento de antibióticos [OR: 1,19 (95% IC: 1,07-1,32)] e un 18% máis de 

probabilidades de calquera aspecto de mal uso de antibióticos nos estudos procedente de África 

[OR= 1,18 (95% IC: 1,00-1,39)]. Os ingresos altos asócianse cun 51% menos de probabilidades 

de non adherencia ao réxime de tratamento con antibióticos [OR: 0,49 (95% IC: 0,34-0,60)]. 

Os ingresos altos tamén se asocian cun 11% máis de probabilidades de calquera práctica de mal 

uso de antibióticos nos países de nivel de riqueza media-alta [OR: 1,11 (95% IC: 1,00-1,22)].  

 

Metaanálise de dose-resposta de educación e mal uso de antibióticos: incluíronse 85 estudos 

de 42 países de diferentes niveis socioeconómicos. En comparación coa educación baixa (≤9 

anos), a educación media (> 9-12 anos) asóciase cun 20% menos de probabilidades de mal uso 

de antibióticos nos países de ingresos altos [OR: 0,80 (95% IC: 0,66-0,97)], mentres que a 

educación superior (> 12 anos) asóciase cun 14% menos de probabilidades de calquera aspecto 

de mal uso de antibióticos [OR: 0,86 (95% IC: 0,72-1,03)]. A asociación é máis pronunciada 

en Oriente Medio [OR: 0,64 (95% IC: 0,42-1,00)] e países de economías medias baixas [OR: 

0,67 (95% IC: 0,41-1,11)]. Á inversa, en Europa, a educación superior asóciase cun 25% máis 

de probabilidades de mal uso de antibióticos [OR: 1,25 (95% IC: 1,00-1,58)]. O incremento de 



 

 
 

cada ano de educación asóciase cun 4% menos de probabilidades de calquera aspecto do mal 

uso de antibióticos nos países de nivel de riqueza media-baixa [OR: 0,96 (95% IC: 0,92-1,00)] 

e en Oriente Medio [OR: 0,96 (95% IC: 0,93, 1,00)]. Pola contra, asóciase cun 3% máis de 

probabilidades de almacenamento de antibióticos, un tipo específico de mal uso [OR: 1,03 (95% 

IC: 1,01-1,06)]. 

 

Metaanálise da asociación de macrólidos con malformacións conxénitas  

 

Métodos 

  

Realizáronse procuras en MEDLINE, EMBASE e outras bases de datos ata xuño de 2019. 

Avaliouse a calidade dos estudos e verificouse a heteroxeneidade e o rumbo de publicación. 

Realizamos tres análises diferentes e comparamos o efecto dos macrólidos con cada unha das 

seguintes poboacións non expostas: Grupo 1: fetos non expostos a ningún medicamento antes 

do nacemento, Grupo 2: fetos expostos a antibióticos non macrólidos / non teratógenos, e Grupo 

3: poboación mixta do primeiro e dos segundo grupos de comparación. 

 

Resultados 

  

Observouse unha asociación débil entre os macrólidos e as malformacións conxénitas de 

calquera tipo cando se compararon os macrólidos coa poboación mixta [ORgrupo3: 1,06 (95% 

IC: 1,01-1,10)]. A análise de subgrupos mostra que esta asociación débil limítase á exposición 

do feto no primeiro trimestre do embarazo [OR: 1,06 (95% IC: 1,01-1,11)] e aos estudos de 

cohortes [OR: 1,07 (95% IC: 1,02-1,13). Atopouse que as malformacións do sistema dixestivo 

están levemente asociadas coa exposición prenatal a macrólidos [ORgrupo3: 1,14 (95% IC: 1,02, 

1,26)]. Tamén se atopou que o sistema musculoesquelético está potencialmente afectado 

[ORgrupo3: 1,21 (95% IC: 1,08-1,35) e ORgrupo3: 1,15 (95% IC: 1,05-1,26)]. Os estudos europeos 

mostran unha asociación lixeiramente máis forte que os estudos estadounidenses nestas dúas 

comparacións.  

 

 

6. Conclusions 

 

1. Os instrumentos validados para medir a asociación de Coñecementos e Actitudes con 

Prácticas de mal uso de antibióticos e tranquilizantes xa están dispoñibles por primeira 

vez. 

2. Os cuestionarios foron validados en tres idiomas: galego, árabe e francés, e probados en 

dous contextos socioeconómicos diferentes: Galicia e Líbano. Os cuestionarios foron moi 

aceptados pola poboación galega e libanesa. 

3. O nivel baixo de Coñecemento e os conceptos erróneos sobre o papel dos antibióticos e os 

perigos dos tranquilizantes están asociados co Prácticas de mal uso destes medicamentos. 

4. As Actitudes médicamente inadecuadas, incluída a tendencia para reducir ou estender a 

duración do tratamento doutro xeito que a prescrita, a tendencia de obter antibióticos e 

tranquilizantes sen receita e a aceptación de usar tranquilizantes para mellorar o soño, o 

traballo ou o estado de ánimo, asócianse con maiores probabilidades de Prácticas de mal 

uso de antibióticos e tranquilizantes. 

5. As Actitudes negativas cara ao médico asócianse con maiores probabilidades de Prácticas 

de uso indebido de antibióticos e tranquilizantes. 

6. A dispoñibilidade e accesibilidade aos medicamentos identificáronse como factores de 

risco do mal uso de medicamentos 



 

 
 

7. O mal uso de antibióticos e tranquilizantes prodúcese en contornas sen un sistema sanitario 

centralizado, como no Líbano, así como en contornas con sistemas centralizados como 

Galicia. 

8. Os enfoques transversais e lonxitudinais lanzan resultados distintos con respecto á 

asociación de Coñecementos e Actitudes con Prácticas de mal uso de antibióticos e 

tranquilizantes. Ningún está libre de rumbos e os resultados de ambos os enfoques deben 

analizarse coidadosamente para obter conclusións sólidas nos estudos CAP. 

9. O metaanálise de dose-resposta revelou que o uso indebido de antibióticos ocorre por todas 

as persoas independentemente do seu nivel de ingresos e o seu nivel de educación. 

10. Un metaanálise mostrou unha asociación marxinal entre a exposición prenatal a macrólidos 

e a malformación conxénita. Necesítase unha investigación de risco-beneficio para abordar 

a cuestión de se a prescrición de macrólidos debe restrinxirse durante o embarazo.



 

Abstract 

The misuse of antibiotics and tranquilizers contributes to the development and exacerbation of 

antibiotic resistance, and dependence and addiction to tranquilizers, two international public 

health problems with heavy burdens. Antibiotic resistance has long been recognized as a global 

problem, yet fully validated tools to measure the psychosocial determinants, i.e., Knowledge 

Attitudes, and Practices of antibiotic misuse are unavailable. Furthermore, no longitudinal 

epidemiologic studies have been carried out so far. Dependence on tranquilizers is associated 

with alarming public health indicators, nonetheless related investigation has been limited to 

sociodemographic and psychiatric determinants. Drugs are deemed misused when taken 

without medical prescription or with medical advice but without adherence to the treatment 

regimen in terms of timing, dosage, and duration.   

 

The present doctoral project aimed at uncovering the psychosocial and socioeconomic 

determinants of antibiotic and tranquilizer misuse. The project was carried out in Galicia and 

Lebanon and involved three stages: 1) Development and validation of questionnaires on 

Knowledge, Attitudes and Practices (KAP) of antibiotic and tranquilizer misuse in Galician, 

Arabic and French; 2) Application of the validated questionnaires in Galicia and Lebanon in 

various epidemiological studies to determine the association of Knowledge and Attitudes with 

Practices of antibiotic and tranquilizer misuse. This stage also encompassed comparison of 

findings from cross-sectional and longitudinal approaches related to KAP studies, using data 

collected from the same individuals, in order to assess and discuss biases associated with each 

design; and 3) a: Dose-response meta-analyses to summarize inconsistent findings in the 

literature about the association of income level and education level with antibiotic misuse. b: 

Meta-analysis on prenatal exposure to macrolide antibiotics as a possible determinant of 

congenital malformation. 

 

For the first time, the present doctoral project provided validated KAP instruments in three 

languages to be used in studies of antibiotic and tranquilizer misuse. These instruments are the 

backbone for assessing, designing, and evaluating prevention programs to improve the rationale 

use of these drugs. This doctoral project also uncovered culture-specific misconceptions and 

Attitudes towards these drugs in two settings, Galicia and Lebanon, with different 

socioeconomic characteristics and public health systems. Inconsistencies about the association 

of income and education with antibiotic misuse were also resolved. Understanding the 

psychosocial and socioeconomic determinants of antibiotic and tranquilizer misuse is crucial to 

control the progression of antibiotic resistance and tranquilizer dependence. 

 

Keywords: Arabic; antibiotics; antibiotic resistance, cohort study; cross-sectional study; 

dependence; dose-response; French; Galicia; Galician; knowledge-attitude-practice; Lebanon; 

meta-analysis; misuse; questionnaire; tranquilizers; validation 
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Introduction 

Self-medication, as defined by the World Health Organization (WHO), is the use of medicinal 

products like vitamins and dietary supplements and of over-the-counter drugs to treat self-

diagnosed disorders [1]. Responsible self-medication in a safe and proper way as recommended 

by a physician for a recurrent disorder or symptom currently represents an area in the 

management of minor diseases. Practices of self-medication can be associated with health risks 

due to side effects, drug interactions caused by polypharmacy and the simultaneous use of 

prescription drugs, as well as the intake of products at an inappropriate dosage and for an 

inadequate duration [2, 3].  

Since terms such as self-medication or misuse of medicine by the patient are interchangeably 

used in the literature to refer to self-treatment with over-the-counter drugs or with prescription 

drugs without medical prescription, to avoid any ambiguity, in this document the term misuse 

will be used to refer to: 

“the use of medicines requiring prescription without medical advice or the use of medicines 

prescribed by the physician but without compliance with the physician’s instructions in terms 

of timing, dosage and duration” [4, 5]. 

Serious public health issues have been derived from the misuse of medicines [6]. Each misused 

medicine is associated with specific health consequences. This doctoral thesis will cover the 

misuse of the two drugs: antibiotics and tranquilizers.  

 

1.1. Antibiotic resistance: a multifaceted challenge 
 

Historically, infectious diseases have been among the main contributors to morbidity and 

mortality, where in 1900 they ranked among the top ten leading causes of death and accounted 

for one-third of the deaths in the United States [7]. The discovery of penicillin by Alexander 

Fleming in 1928 and the subsequent discovery and introduction of other classes of antibiotics 

played a key role in substantially reducing the rate of mortality attributed to once fatal infections 

[7]. Antibiotics are currently among the most prescribed medicines worldwide [8], and they 

have become indispensable in basic and advanced medicine [9, 10].   

With time, bacteria develop the ability to defeat antibiotics designed to kill them; a phenomenon 

known as antibiotic resistance. In 2004, it was estimated that, at least, 70% of the pathogenic 

bacteria are resistant to at least one drug [11]. This renders antibiotic treatment ineffective, 

undermines advanced therapies, increases the incidence of infections, and consequently 

threatens the lives of a large number of individuals from all over the world and at all ages.  

 

Public health impact 

 

More than two decades ago, the scientific community started to alert against the pandemic of 

antibiotic resistance [12]. The problem has been continuously growing around the world until 

it reached epidemic levels [13]. Currently, in 2021, antibiotic resistance causes at least 700,000 

annual deaths worldwide [14]. Each year, in the United States, 2.8 million individuals get 

infected by antibiotic-resistant bacteria and more than 35,000 deaths occur as a direct cause 

[15]. The records are also high in Europe with 670,000 antibiotic-resistant infections and 33,000 

directly attributable deaths, annually [16]. There is a shortage of surveillance about antibiotic-
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resistant infections in developing countries, nonetheless it was reported that these infections are 

associated with a three-fold increase in the risk of death [17]. 

By 2050, it is estimated that the annual mortality rate from antibiotic resistance will reach 10 

million deaths, exceeding that of cancer (8.2 million) and other major causes of death like 

diabetes (1.5 million), diarrhoeal disease (1.4 million), and road traffic accidents (1.2 million) 

[14]. 

 

Clinical impact 
 

Antibiotic resistance sabotages decades of efforts to control infectious diseases of major 

concern like tuberculosis and malaria. Among the 700,000 people who die worldwide annually 

because of antibiotic-resistant infections, 230,000 die from multidrug-resistant tuberculosis 

[14]. The health burden of these infections in Europe is comparable to that of influenza, 

tuberculosis and human immunodeficiency virus (HIV/AIDS) combined [16]. In other 

countries where antibiotic resistance and infectious diseases are highly prevalent, the 

attributable mortality rates are even higher [9]. 

Antibiotic resistance compromises effective therapies, and the declining effectiveness of 

antibiotics has been recognized worldwide, though the associated impact might vary between 

countries [9]. Initial therapies might fail to treat an infection if the infecting bacteria are resistant 

to the chosen drug, and the application of a more effective therapy in the later stages might be 

limited or not available [18]. High-income countries are overcoming the decreased 

effectiveness of first-line antibiotics by using more expensive second- and third-line drugs [9]. 

Nonetheless, in low-income or lower-middle-income countries with limited resources and 

access to second- or third-line drugs, resistance to one or more first-line drugs would imply the 

inexistence of an effective therapy [9, 18].  

The number of antibiotics in the research and development pipeline is decreasing because of 

challenges related to the time needed to obtain market approvals, elevated cost of clinical trials 

and diminished profits of pharmaceutical companies due to drug-resistance [10, 19]. Some 

antibiotics have been particularly scrutinized because they have been associated with disorders 

such as cardiac events and liver damage [19].  

Limited access to antibiotics will increase again the mortality from treatable infectious diseases. 

In 2013, 6.3 million children younger than 5 years of age died of treatable and preventable 

infections [20]. It is estimated that in the same age category, only 27.5 million out of 40.4 

million febrile episodes caused by common bacterial pathogens are treated with antibiotics, 

leaving behind 12.9 untreated children [9]. 

 

Socio-economic impact 
 

Antibiotic resistance has a considerable impact on the economy that continues to grow with 

disturbing figures. United States health system is spending annually between 21 and 34 billion 

dollars because of antibiotic-resistant pathogens, in addition to 8 million extra hospital days 

[21]. In Europe, 1.5 billion euros are spent annually due to antibiotic-resistant infections and 

2.7 million extra hospital days were registered in 2007 [22].  
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The impact of antibiotic resistance is not limited to health care expenditures. It also entails 

declining in employment rate, productivity, and income. The World Bank projects a shortfall 

of at least one trillion dollars in the global Growth Domestic Product after 2030, and a force up 

of 24.1 million individuals into extreme poverty, with low-income countries being the most 

affected [14, 23].  As a result, the Sustainable Development Goals set for 2030 such as ending 

hunger and poverty would be difficult to achieve [23]. By 2050, the losses provoked by 

antibiotic resistance will be as large as that of the 2008–2009 global financial crisis [23]. 

 

1.1.2. Determinants of antibiotic resistance 
 

Although it is a natural phenomenon, the expansion of antibiotic-resistant bacteria has been 

greatly exacerbated by Practices such as the misuse of antibiotics, insufficient to poor public 

Knowledge about antibiotic resistance, poor quality medicines, shortage of resources including 

testing laboratories and research facilities, lack of effective policies to reduce infection rates 

and absence of standard guidelines to regulate the prescription and dispensing of antibiotics 

[13]. 

Throughout the present thesis, we focused on the determinants of antibiotic misuse by the 

general population. 

 

1.1.3. Prevalence of antibiotic misuse  
 

Worldwide, nonadherence to antibiotic therapy is highly prevalent, and only  62% of the global 

population reported adherence to the antibiotic treatment regimen and 29% reported using 

antibiotic leftover according to a meta-analysis published in 2005 [24]. Though antibiotic use 

without prescription is taking place worldwide, 19 to 100% of the unprescribed use takes place 

outside North America and North Europe [25].  

Within the United States, the prevalence of antibiotic use without prescription ranges between 

1% and 66% [26]. One-quarter of the Americans declared their intention to take antibiotics 

without prescription and between 14% and 48% of the population in the United States store 

antibiotics for future use [26].   

In Europe, according to a Eurobarometer report in 2018, 7% of the consumed antibiotics were 

used without prescription [27]. 

In the Middle East, the pooled prevalence between 2000 and 2016, showed that the misuse of 

antibiotics is high in the region with a pooled estimate ranging between 19% and 82% [28].  

In low- and middle-wealth countries, the overall prevalence of antibiotic use without 

prescription was 38.8% according to a meta-analysis of studies published between 2002 and 

2012 that involved 31,340 participants [2]. A more recent report that involved 11 studies from 

Asia, Africa and South America reported a higher estimate of pooled prevalence of the use of 

antibiotics without prescription of 78% [29].  

The prevalence of unprescribed use of antibiotics is also surprisingly high among highly 

educated populations. A review report of studies conducted between 2000 and 2018 about the 

use of antibiotics without prescription among university students from low- and middle-income 

countries estimated that the pooled prevalence of this Practice was 46.0%, with the highest 
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pooled prevalence (55.30%) of antibiotic use without prescription observed in Africa and the 

lowest prevalence (38.3%) in South America [30]. Among individual of low- and middle-

wealth countries, the prevalence of antibiotic use without prescription among university 

students swayed from 11% in Brazil to 91% in Congo [30]. 

 

1.1.4. Determinants of antibiotic misuse  
 

Lack of Knowledge and awareness about antibiotic  

 

In its global action plan to counteract antibiotic resistance, WHO set in 2015 as an objective to 

improve the Knowledge and awareness of the community about antibiotic resistance through 

effective communication and education [31]. A meta-analysis about Knowledge and Practices 

towards antibiotic use and resistance reported that lack of Knowledge and misuse of these drugs 

in the general population is prevalent worldwide [32]. More than one-third (33.7%) of the world 

population did not know that antibiotics treat bacterial infections, 54% of the studied individuals 

did not recognize that antibiotics do not treat viral infections, more than one-fourth (26.9%) of 

the people was unaware that the misuse of antibiotics leads to antibiotic resistance and almost 

half of the population (47.1%) seized their antibiotic treatment once noted an improvement 

[32].  

In 2018, only 25% of the European population answered correctly to all Knowledge questions 

about antibiotics in the Eurobarometer survey, with the highest average number of correct 

answers given by Finnish and Swedish and the lowest average by Latvian and Romanian 

citizens [27]. Spain and Portugal ranked 18th and 21st in the ranking of countries with correct 

answers on all the Knowledge questions [27]. In Spain, only 57% of the studied population 

knew that antibiotics are not effective against cold and 38% recognized that antibiotics do not 

kill viruses [27].  

As expected, antibiotic resistance is more prevalent in countries with lower levels of awareness 

about the problem [33] and in communities with a higher prevalence of antibiotic use without 

prescription [25].  

Outpatient antibiotic use varies widely across countries and it was suggested that cultural 

determinants influence individuals՚ Practices of use of these drugs [33, 34].  

The most common reported health conditions for antibiotic use without prescription included 

urinary and upper respiratory tract infections that include symptoms such as sore throat, flu, 

common cold, runny nose, cough, headache, pain, fever, diarrhea and toothache [35-37]. 

 

 

Attitudes of patients towards antibiotics and towards their healthcare provider 

 

Expectations of patients to receive antibiotics, the direct request for antibiotics and poor doctor-

patient communication were identified as the main motives for over-prescription of antibiotics 

[38-40]. Patients՚ pressure to receive antibiotic prescription was reported not only in developing 

countries [41], but also in developed ones [38, 42], and healthcare providers contribute to the 

misuse of antibiotics when catering antibiotics for demanding patients [43]. For example, in 

Australia, more than half of the general practitioners declared that they prescribed antibiotics 

to meet the expectations of their patients [38].  
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The trust between patients and their healthcare providers was also identified as a factor to 

improve adherence to antibiotic therapy [44]. 

 

 

Sociodemographic and socioeconomic determinants of antibiotic misuse  

 

The misuse of antibiotics was associated with age (young adults and elderly > 65 years), female 

gender, unemployment, difficult access to health care, unaffordable cost of clinical visits, long 

waiting periods in clinics and lack of time or transportation problems [2, 26-28, 35, 45].   

Literature review regarding the association of education and income with antibiotic misuse 

showed controversial findings.  

Some studies reported up to six fold increased odds of antibiotic misuse in high income 

individuals [46, 47], while other studies did not find any association between income and 

antibiotic misuse [48-50], or detected lower odds of antibiotic misuse in high income than in 

low income  individuals [51, 52].  Likewise, several studies reported a negative association 

between low education and antibiotic misuse [53-55]. Inversely, other studies reported that high 

education level is associated with a greater risk of antibiotic misuse [56-60]. Some studies found 

no association between education and antibiotic misuse [61-63].  

Furthermore, it is unclear whether the association of income and education with antibiotic 

misuse maintains in settings with various social classes, different levels of access to healthcare 

and diverse regulations of antibiotic dispensing. 

 

1.1.5. Sources of antibiotics without prescription  
 

Friends, families and use of leftover antibiotics were identified as common sources of 

unprescribed antibiotics in the low-, middle- and high-wealth countries [2, 26, 36, 45, 64].  

In developing countries, where many of the available antibiotics are of poor quality and 

regulations related to the dispensing of these drugs are lacking or insufficiently enforced, 

pharmacies represent the major source of unprescribed antibiotics [2, 65, 66]. Even in those 

countries where the dispensing of antibiotics is strictly regulated, such as in the European 

Union, access to antibiotics without a prescription still takes place and differences between 

countries are observed when looking at the national picture. For instance, where overall 7% of 

the Europeans declared using antibiotics obtained without a prescription from a pharmacy or 

leftover from a previous course of antibiotics, 14% of Latvian and Bulgarian people obtained 

antibiotics without a prescription in comparison to only 1% of Dutch citizens [27]. Citizens of 

countries with antibiotic regulations may obtain antibiotics without a prescription from 

pharmacies, buy them from e-pharmacies via the internet or from other countries during a 

holiday, use antibiotic leftover or share these drugs with someone else [64]. 

 

1.1.6. Antibiotic resistance limits treatment options in critical situations like 

pregnancy 
 

Appropriate medication during pregnancy is crucial to the safety of the foetus and the pregnant 

woman. It is estimated that 8% of pregnant women experience urinary tract infections which 



Narmeen Mallah                                                                                                    Introduction 

7 
 

accounts for 10% of clinical visits during pregnancy [67]. As a result, antibiotics are prescribed 

to prevent the negative consequences of those infections such as pyelonephritis and preterm 

labour [67]. Women from deprived areas are more likely to receive an antibiotic prescription 

than those women from wealthier regions [68]. Due to antibiotic resistance, penicillin and other 

cost-effective antibiotics are no longer recommended to treat asymptomatic bacteriuria [67]. 

Macrolides are wide-spectrum antibiotics that are prescribed with high frequency during 

pregnancy [68]. Some studies showed that the use of macrolides (excluding erythromycin) 

during early pregnancy increases the risk of spontaneous abortion between 1.65-fold (for 

azithromycin) and 2.72-fold (for quinolones) [69]. Nonetheless, the literature does not provide 

clear and consistent evidence about the association of macrolide prenatal exposure with birth 

defects [70-74].  

Birth defects are principal contributors to infants’ morbidity and mortality [75, 76]. Though it 

is a global problem, low- and middle-income countries are the most affected ones as more than 

94% of births with serious congenital malformations and 95% of related deaths take place in 

these countries [75]. Congenital malformations of non-genetic origin can be prevented through 

adequate antenatal care and medication [76]. 

 

1.2. Lebanon and Spain: Examples of countries with different 

socioeconomic status and public health systems 
 

1.2.1. Lebanon: Socioeconomic and sociodemographic indicators 

 

The Lebanese Republic (commonly known as Lebanon) is a Middle Eastern country of 10,452 

km2 [77]. The population size in Lebanon is 6.85 million individuals, 1.79 million (26.14%) of 

whom are 14 years or younger, and 1.21 million (17.71%) are young adults (15-24 years) [78]. 

The literacy rate in Lebanon is 95.1% for individuals 15 years or older [79]. 

According to 2018 data, the life expectancy of the Lebanese at birth is 79 years and the mortality 

rate of children under five is 7% [78]. One-tenth of the Lebanese population lives in rural areas 

[78].  

Lebanon is classified as an upper-middle income country by the World Bank [77], however, 

the country frequently experiences fragilities due to its vulnerability to political tensions and 

external financing instability. Wars in neighbouring countries and high immigration rates to 

Lebanon also affected its economy and health indicators. Since 2017, the economic situation in 

the country is on a downward spiral, where the Lebanese currency (LBP) to American dollars 

(USD) exchange rate has drastically decreased and left a huge consequence on the purchasing 

power. 

 

1.2.2. Lebanon: Healthcare system  

 

The healthcare system in Lebanon relies on private and public healthcare providers, with a 

predominance of private healthcare [80, 81]. It is considered among the most expensive systems 

in the world [81], with healthcare costs that cannot be sustained by many households [82]. 

Three-quarters of private healthcare expenditures are out-of-pocket [82]. The available hospital 

beds are concentrated in the capital (Beirut) and its suburbs at a ratio of 70 beds per 10,000 

individuals, in comparison to 20 beds per 10,000 in poorer and rural regions [82].  
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The Lebanese healthcare system encompasses the following schemes [80]: 

National Social Security fund (NSSF) under the tutelage of the Ministry of Labour: it 

covers the employees in the private sector and their dependents, and the population employed 

in the public sector but who do not benefit from the Civil Service Cooperative (CSC) scheme. 

The population covered by NSSF is relatively young, as individuals are expulsed upon 

retirement. Only half of the Lebanese are supported by NSSF, and this healthcare assistance 

scheme covers 90% of hospital care through direct payment to the hospitals and 85% of 

ambulatory care via reimbursement to the patient. NSSF is funded by contributions from 

employers, employees and the government. 

Civil Servants Cooperative (CSC) under the tutelage of the presidency of the Council of 

Ministers: it provides healthcare assistance for the regular government staff and their 

dependents. CSC covers hospital care through direct payment to the hospitals (90% for the 

employee and 75% for the dependents) and ambulatory care via reimbursement to the patient 

(75% for the employee and 50% for the dependents). It is funded by the government. 

Funds for the military and security forces under the tutelage of the Ministry of Defense: 

it provides healthcare assistance for uniformed staff members and their dependents. It covers 

hospital and ambulatory care through direct payment (100% for the member, 75% for the 

spouse and children and 50% for dependent parents). The funds for the military and security 

forces are supported by the government. 

Ministry of Public Health (MoPH): it covers Lebanese individuals who neither have private 

insurance nor benefit from the above-mentioned schemes, upon request. MoPH covers hospital 

care through direct payment, provides expensive drugs for catastrophic illnesses and vaccines 

and essential drugs. It is funded by the government. 

Private insurance under the tutelage of the Ministry of Economy and Trade: individuals 

are voluntary enrolled under this scheme. The covered expenses vary according to the health 

insurance company. It is supported by households and employers and employees for 

complementary insurance.  

Mutual fund under the tutelage of the Ministry of Agriculture: individuals are voluntary 

enrolled under this scheme. The covered expenses vary according to the contracted company. 

It is supported by households and government subsidies. 

 

1.2.3. Antibiotic misuse and resistance in Lebanon  

 

Previous studies in Lebanon reported that antibiotic misuse is a frequent Practice in the country 

[83, 84], most of the surveyed individuals thought that antibiotics should be taken for the 

common cold [85], and did not know that antibiotics are not anti-viral medicines [83]. Use of 

antibiotics without prescription in Lebanon was associated with lower educational level [85], 

lack of time, gender and sore throat symptoms [84]. Knowledge and Attitudes of the Lebanese 

population towards antibiotics is influenced by income, education, place of residence, and 

access to healthcare [83]. Nonetheless, none of these studies examined the association of 

Knowledge and Attitudes with Practices antibiotic misuse through effect measures. Besides, all 

previous studies undertaken in the country relied on a limited sample recruited by convenience. 
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1.2.4. Spain: An example from the developed world 

 

Spain has a national health system that provides free access to all Spanish citizens. The health 

system in Spain is regionalized, i.e., each of the 17 autonomous communities is responsible to 

provide equal access to healthcare to all the population. In Spain, public healthcare 

predominates over private healthcare services. The literacy rate in Spain is 98.1% [79].  

In Galicia, the autonomous community where an important part of the present doctoral project 

took place, the public healthcare system is centralized, and medical prescriptions are provided 

electronically. The National Social Security supports hospital and ambulatory care. 

 

1.2.5. Actions Taken in Lebanon and Spain to tackle antibiotic resistance 
 

Surveillance system 
 

Lebanon designed a national surveillance system for antibiotic use that includes monitoring the 

sales or the consumption of antibiotics in health services, but that system has not been 

implemented yet [86]. 

Spain regularly collects data (annually or biannually) and reports on antibiotic sales or 

consumption at the national level for human use as well as on the appropriateness of antibiotic 

prescriptions in public and private health facilities [86]. 

 

Awareness campaigns  

 

Lebanon carried out a limited or small-scale antibiotic resistance awareness campaign that 

target some relevant stakeholders [86]. 

Spain carries out government-supported activities at the national scale which aim at 

improving the behaviour towards antibiotics in target groups in human health from public and 

private sectors. It evaluates the change in awareness and behaviour every five years. [86]. 

 

Dispensing of antibiotics 
 

In Lebanon, dispensing antibiotics without a prescription is an unlawful action (Decision 

number 1/2636) [87], however, the related regulations are not enforced. A recent study reported 

that 31% of the surveyed pharmacies in Lebanon distribute antibiotics without a prescription 

and only 6% of the pharmacists referred their patients to a doctor [88]. 

In Spain, guidelines on optimizing antibiotic use are implemented for all major syndromes and 

data on the use of these drugs are systematically fed back to prescribers. Antibiotic dispensing 

without a medical prescription is prohibited by law in Spain (Real Decreto 1718/2010) [89], 

nonetheless, a study in 2017 showed that antibiotics are still supplied without a prescription in 

one-fifth of the surveyed pharmacies, especially in rural settings and under patient’s pressure 

[90]. 
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1.3. Tranquilizer misuse, an exponentially growing but insufficiently 

recognized public health issue 
 

Besides antibiotics, the other class of drugs which are prone to worldwide misuse is represented 

by tranquilizers.  

The term “tranquilizers” is a generic label for drugs that are used to reduce anxiety, pain, tension 

and agitation, relax muscles, calm or sedate, and help get a better sleep. Tranquilizer use is safe 

and well-tolerated, but it may negatively affect the central nervous system and lead to 

dependence, especially when these drugs are misused or consumed in high doses [91].  Almost 

half of the young adults who had already been prescribed tranquilizers but misused them 

experienced a non-fatal overdose [92]. In the United States, in 2019, one-quarter of opioid 

overdose deaths also involved benzodiazepines [93]. Tranquilizers, especially benzodiazepines, 

rank among the topmost misused psychoactive drugs, with a higher prevalence among women 

than men [94]. Tranquilizers are the second most seized drugs after opioids, with the difference 

that most tranquilizers are derived from legal sources [94].  

 

1.3.1. Prevalence of tranquilizer misuse 
 

The simultaneous use of tranquilizers with other illicit drugs is an internationally salient issue 

that is associated with heavy public health, sociologic and economic burdens.  

In the United States, 4.6% of individuals 12 years of age or older who used illicit drugs in 2010 

had started with misusing tranquilizers, a percentage that is higher than that of cocaine, heroin 

and hallucinogens combined [95]. In 2015, 1.4 million Americans of the same age were recent 

initiates of tranquilizer misuse [96]. In the same year, 15% of the Americans who reported past-

year use of tranquilizers misused these drugs to relax and relieve tension (45%) and get help 

with sleep (20%) [96]. In 2017, the prevalence of tranquilizer misuse among Americans of the 

same age was 2.2%, and a higher prevalence was estimated among people of 18 to 25 years of 

age [94]. 

According to the 2019 World Drug Report, tranquilizer misuse in Europe is more frequent than 

that of cannabis with a prevalence ranging from as low as 1% in Portugal to around 20% in 

Czechia [94]. In 2014, the overall prevalence of misuse of sedatives, including tranquilizers, 

among Europeans from Denmark, Germany, Great Britain, Spain and Sweden aged 12 to 49 

years was 6% for past-year and 11% for lifetime misuse [97]. This reveals an upward trend in 

tranquilizer misuse in Europe as a study involving 31 European countries had reported that the 

lifetime misuse of tranquilizers was practiced by 5.6% of European adolescents in 2003 [98]. 

Spain ranked the first among the European countries in misusing tranquilizers with a 

prevalence of 9% for past-year and 18% for lifetime misuse [97]. In general, the consumption 

of tranquilizers has increased in Spain in the last decade [99]. The prevalence of tranquilizer 

misuse among Spanish adolescents was 2.94% in 2014, with a higher prevalence among girls 

than boys [100]. The concurrent use of cannabis and tranquilizers was also reported among 

young Spanish adults (15-34 years) [101].  

Tranquilizer misuse is also reported in countries of South America, Africa, North Africa and 

Asia, though survey data are limited [94, 102-106].  
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In Lebanon, tranquilizers are the most misused medicinal drugs among high school and 

university students according to data collected between 1999 and 2001 [107]. About 13% of 

the university students and 3% of school students reported ever misusing tranquilizers and 

declared that access to these drugs was easy [107]. To the best of our knowledge, no other 

studies were conducted in the country. 

The reported sources of the misused tranquilizers are doctor prescription and social sources, 

i.e., sharing with family and friends who had been prescribed these drugs. 

  

1.3.2. Public health impact of tranquilizer misuse 
 

Tranquilizer misuse is associated with heavy consequences on public health, though the 

available information is limited to North America [108-110]. In the United States, deaths from 

drug overdose including tranquilizers have increased by ten folds during the last decade, and 

emergency room visits attributed to benzodiazepine overdose have doubled [108, 109].  

 

1.3.3. Determinants of tranquilizer misuse 
 

The determinants of tranquilizer misuse are understudied. Only a few studies have examined 

the association of sociodemographic and psychiatric attributes with tranquilizer misuse [100-

102, 111-113]. Identified factors included age (adolescents and young adults), low educational 

level, unemployment, alcohol intake, tobacco smoking, use of illicit drugs, receipt of a 

tranquilizer prescription, dissatisfaction with relationships, presence of chronic diseases, lack 

of perception of health risks related to these drugs, and psychiatric disorders [98, 100-102, 111-

114].  

The odds of tranquilizer and sedative misuse is higher among adolescents who: received a 

prescription for tranquilizers (7 folds for girls, and 10 folds for boys), smoke tobacco (1.3 folds), 

drink alcohol (1.3 folds), consume illicit drugs (3.5 folds), skip classes (1.4 folds), have friends 

using tranquilizers (6 folds) and have siblings using tranquilizers (2.7 folds) [98]. 

The association of the Knowledge of the individuals and their Attitudes towards tranquilizer 

misuse Practices has not been investigated earlier. 

 

1.4. The Knowledge, Attitude and Practice Questionnaire Model 
 

Knowledge, Attitude and Practice (KAP) questionnaires are largely applied instruments in the 

assessment of psychosocial properties related to a wide variety of health-related issues such as 

pain [115], vaccination [116], diet [117], and misuse of medicines such as antibiotics [118]. 

KAP questionnaires consist of a series of declarative statements (items) that are designed to 

collect information about what the population knows (i.e., Knowledge) and what the population 

thinks about (i.e., Attitudes) a specific topic [119]. KAP model questionnaires also entail a set 

of questions about the respondents’ performance toward the studied topic (i.e., Practice) [119]. 

Examples of Practice questions include whether the patient adheres to the treatment regimen. 

Conclusions obtained from KAP-based studies can help determine the need for educational 

intervention programs, design the interventions and assess their efficiency [120].    
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Until the present work, validated questionnaires to measure the use of antibiotics and/or 

tranquilizers were not available. Many KAP questionnaires on antibiotic use by the general 

adult population are available in the literature. Nevertheless, none of these questionnaires have 

undergone a full validation process. A recent review report about Knowledge and/or Attitudes 

towards antibiotic use by the general population concluded that 11 studies had tested the validity 

and the reliability of the used questionnaire [118], but the undertaken validity steps in those 

studies were limited to face and/or content validity, i.e., other essential validation steps such as 

construct validity and questionnaire acceptability were not examined. It is worth mentioning 

that Alumran and colleagues validated the construct of a questionnaire that intended to measure 

the perceptions of the parents on the use of antibiotics for their children with upper respiratory 

tract infections [121], however, this instrument cannot be applied to assess Knowledge and 

Attitudes of adults concerning their own use of antibiotics because: 1) the questions in that 

questionnaire are oriented toward children such as “Children with common colds get better 

faster when antibiotics are given” and “when I visit the doctor for my child’s common cold, I 

expect prescription for medication including antibiotics”, 2) parents are usually more judicious 

with antibiotic use for children than for themselves [122].  

Concerning studies about the association of Knowledge and Attitudes of the general population 

with Practices of tranquilizer use, to the best of our knowledge, no studies were available in 

the literature before this thesis, with the exception of two studies from the past century that 

measured limited attitudes towards tranquilizers [123, 124] 
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Hypotheses 

a) Knowledge about antibiotics and tranquilizers is associated with their misuse Practices. 

 

b) Personal Attitudes towards the use of antibiotics and tranquilizers are associated with their 

misuse Practices. 

 

c) Attitudes towards health-care providers are associated with the misuse Practices of 

antibiotics and tranquilizers. 

 

d) The socioeconomic level of the individuals is associated with antibiotic misuse Practices. 

 

e) The use of antibiotics such as macrolides may be associated with negative health 

consequences.
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Objectives 

3.3. Main objectives 
 

a) To develop and validate instruments about the association of Knowledge and Attitudes with 

Practices of antibiotic and tranquilizer misuse. 

 

b) To study the psychosocial and sociodemographic determinants of antibiotic and 

tranquilizer misuse in Galicia and Lebanon. 

 

c) To determine the consequences of the consumption of specific types of antibiotics on health 

outcomes. 

 

3.4. Specific objectives 
 

a) To develop and validate a Knowledge, Attitudes and Practice (KAP) questionnaire in 

Galician, French and Arabic languages about antibiotic and tranquilizer use. 

 

b) To study the association of Knowledge and Attitudes with Practices of antibiotic and 

tranquilizer misuse in Galicia and Lebanon. 

 

c) To verify if cross-sectional approaches yield similar findings to those of longitudinal 

studies on the association of Knowledge and Attitudes with misuse Practices of antibiotics 

and tranquilizers. 

 

d) To summarize through a dose-response meta-analysis the association between education 

and income with antibiotic misuse. 

 

e) To determine through a meta-analysis whether prenatal exposure to macrolides is a 

determinant of congenital malformation. 
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Methods 

4.1. Global Study Setting and Population 

 

Lebanon 
 

The study population in Lebanon consisted of adults (>18 years), parents of schoolchildren. 

Schools represent an administratively accessible population and thus, provide access to a 

sufficient number of adults. We compiled a list of all private and public schools in Beirut (the 

capital of Lebanon) and invited those schools to take part in the study. Thirteen schools accepted 

to participate. 

In Lebanon, Arabic is the native and official language. French is totally or partially spoken by 

half of the Lebanese population and is considered the second language in the country [125]. It 

is the first teaching language in 70% of primary schools in Lebanon. In addition, almost three 

quarters of French educated individuals in Lebanon also know English as trilingual people 

[125].  

Parents of children attending the participating schools were first informed about the study 

objectives via school administrations. They were then provided with a printed copy of the 

questionnaire, the study instrument, in the language chosen by the school (Arabic or French). 

Every household received the questionnaire in a sealed envelope given to only one child of the 

family attending the school. Parents were notified about the date of questionnaire delivery and 

were notified on the delivery day to confirm the receipt of the questionnaire. They also received 

an instruction that the questionnaire should be answered by only one of the parents, i.e., either 

the mother or the father. We extensively followed up with the schools to maximize the response 

rate. Questionnaires were collected back after five days. 

 

Spain 
 

The main population in Spain consisted of adults attending primary care clinics with a next-of-

kin at the University Hospital Complex of Santiago de Compostela. The study was presented 

by the author of this work to each adult visitor of the pediatric primary care clinics at the 

Hospital. Individuals who accepted to participate in the study signed a consent form. The 

questionnaire was self-administered. It was collected back in a closed envelope, right after 

completion.   

   

4.2. Ethics 

 

Lebanon 
 

The study was authorized by the Lebanese Ministry of Education and Higher Education and 

approved by the Institutional Review Board at the American University of Science and 

Technology (AUST-IRB-20180202-01). The participation of the parents in this project was 

voluntary and anonymous. 
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Spain 
 

The study was approved by the ethics committee of the University of Santiago de Compostela 

(R00002, No. 2019/179), and authorized by the Spanish Agency for Medication and Healthcare 

Products (AEMPS, Reference AFG-ANT-2018-01). It also complied with the general 

requirements of the ethics committee and with the General Data Protection Regulation 

(Regulation (EU) 2016/679 and Organic Law 3/2018). A written informed consent form was 

obtained from the participants and the data were anonymized before analysis. 

 

 

4.3. Development and validation of six Knowledge, Attitudes and Practice 

(KAP) questionnaires about antibiotics and tranquilizers 
 

Six KAP-modeled questionnaires were developed and validated in the present thesis: 1) KAP 

about antibiotics in Galician, 2) KAP about antibiotics in Arabic, 3) KAP about antibiotics in 

French, 4) KAP about tranquilizers in Galician, 5) KAP about tranquilizers in Arabic, and 6) 

KAP about tranquilizers in French. The questionnaires in Galician were developed and 

validated in Galicia in 2019, whereas those in Arabic and French were developed and validated 

in Lebanon in the same year. Each of the six questionnaires was validated in full using the same 

validation procedure. Examples of flow chart summarizing the validation process of the 

questionnaires in Galicia are available in Figure 1 (antibiotic questionnaire) and Figure 2 

(tranquilizer questionnaire). 

 

The two studies undertaken in Galicia concerning the development of KAP questionnaires 

about antibiotics and tranquilizers have been published (Scientific Reports 2020, 10(1):20668 

& Drug and Alcohol Dependence 2021:108730). The corresponding publications are available 

in Annex II pages 190 and 200. 

 

4.3.1. Literature review and items generation 

 

We thoroughly reviewed the literature to identify related studies in Medline and Conference 

Proceedings Citation Index-Science (CPCI-S). We also scrutinized the reference lists of 

relevant articles to ensure a comprehensive review. Medline and CPCI-S were searched from 

their inception until September 2018 without any language or date restrictions. 

 

For the development of KAP questionnaire about antibiotics, we centered our literature search 

on previously published KAP questionnaires about the personal use of antibiotics in the general 

population. We used the following search strategy and keywords in Medline: (("Anti-Bacterial 

Agents"[Mesh] OR "Anti-Bacterial Agents" [Pharmacological Action]) AND ("Surveys and 

Questionnaires"[Mesh]) AND ("Attitude to Health"[Mesh] OR "Health Knowledge, Attitudes, 

Practice"[Mesh] OR "Knowledge"[Mesh] OR beliefs OR perception OR "Health 

Behavior"[Mesh] OR "Awareness"[Mesh]) AND (misuse or overuse or use or abuse)). We also 

examined reports about self-medication and medicine misuse including antibiotics. After the 

literature search, we generated a pool of items about Knowledge, Attitudes and Practices. We 

selected relevant questions and tailored them to fit the study objective and population.  
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For the development of KAP questionnaire about tranquilizers, no questionnaire was 

available prior to our study. Therefore, we used the following search syntax: “(tranquilizers) 

AND ((misuse OR non-medical use OR self-prescription))”, and also reviewed studies about 

self-medication and abuse of psychoactive drugs. In addition, we reviewed reports about self-

medication and drug misuse in general. 

 

4.3.2. Focus groups 

 

Subsequent to literature review, we held three focus group sessions with adults from different 

sociodemographic characteristics in Galicia as well as in Lebanon to identify the reasons for 

the misuse of antibiotics and tranquilizers. Finally, we developed additional items in order to 

provide comprehensive questionnaires that fit with the properties of each of the two 

populations.  

The questionnaires were originally written in English and then they were forward and backward 

translated into Arabic, French and Galician. 

 

4.3.3. Format  

 

The Knowledge and Attitude statements of the questionnaire were designed to be answered 

using a 0-10 Likert scale. Zero and ten represented the lowest and highest levels of agreement, 

respectively. For questions about Practice and sociodemographic characteristics the 

participants were asked to select among a set of provided choices of answers.  

The questionnaires were designed using OMR Remark Office software (Remark Office OMR 

2014, version 9.2.0.20, GRAVIC, PA, USA) that permits optical reading of the data. 

The questionnaires developed in the present study are available in the four languages in Annex 

I page 168. 

 

4.3.4. Population  

 

In Lebanon: Parents recruited from two of the 13 schools who accepted to participate in the 

study were involved in the test-retest reliability (N= 60 for Arabic and 31 for French). Data 

collected from the remaining eleven schools were used in the Confirmatory Factorial Analysis 

(CFA) (N= 375 for Arabic and 1046 for French). The validation tests are explained in the 

subsequent sections.  

 

In Spain: Two different sources of population were used for the test-retest reliability and CFA 

in Spain. For test-retest reliability, adult individuals were recruited from the administrative staff 

of the University of Santiago de Compostela (N= 145). For CFA analysis, children caregivers 

attending primary care clinics at the University Hospital Complex of Santiago de Compostela 

were approached (N= 879).  
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4.3.5. Content validity 

Content validity entails an assessment of the adequateness and the completeness of the items 

of the questionnaire to measure a target construct [126, 127]. It is routinely performed by a 

panel of three to ten experts who review the items of the questionnaire for their clarity and 

relatedness to the target dimension (i.e. misuse of antibiotics and tranquilizers) [126, 127]. 

Each of the six questionnaires (KAP-Antibiotics and KAP-Tranquilizers in Galician, Arabic 

and French) was reviewed by a panel of nine experts in Galician and Lebanon, who have 

experience in questionnaire design and who were specialized in one or more of the following 

fields: pharmacy, psychology, medicine, public health, and epidemiology.  

The experts were native speakers to the language of the reviewed questionnaire (Galicia-

Galician, Lebanese-Arabic and Lebanese-French). At first, the experts were asked to review the 

questionnaires, identify any ambiguous or unclear item, suggest new questions or choices of 

answers, and comment on the questionnaire length and format. The questionnaires were then 

amended accordingly and sent for a second formal evaluation by the experts. At this stage, the 

experts were asked to rate the clarity and relevancy of each item on a 1-4 Likert scale with one 

and four representing the lowest and highest levels of clarity and relevancy, respectively.  

For each questionnaire, the following indexes of content validity were calculated: 

Item Content Validity Index (I-CVI): is the number of experts rating an item ≥ 3 to the total 

number of experts [128]. For a panel of nine experts, items with I-CVI ≥ 0.78 are deemed clear 

and relevant [128]. 

Scale Content Validity Index (S-CVI/Ave): is the average of I-CVIs of all items of the scale 

[128]. In our questionnaires, the Knowledge and Attitude items represent a scale. S-CVI/Ave > 

0.90 reflects a content-valid scale [128]. 

Modified Kappa (k*): this index is calculated to check if the agreement between the nine 

experts happened by chance [129]. The probability of agreement by chance (Pc) is estimated as 

follows: Pc= [N/A (N − A) * 0.5N]. N is the total number of experts. A is the number of experts 

who rated the item by ≥ 3. K* is then calculated using this formula: Κ* = [(I-CVI − Pc)/(1 − 

Pc)] [129]. 

 

4.3.6. Face validity 

 

At this validation step the clarity and completeness of the questionnaire are examined. The 

research group determines whether the items retained in the questionnaire after content validity 

are appropriate and relevant and whether the questionnaire measures the target concept, i.e. 

Knowledge, Attitudes and Practices towards antibiotics and tranquilizers in their respective 

questionnaires [127]. 

 

4.3.7. Pilot testing 

 

The six questionnaires were pilot tested in a sample of adults (N= 30 in Galicia, N= 20 for each 

questionnaire in Lebanon) from the general population. The participants were recruited by 

convenience from different non-medical disciplines and demographic characteristics. We 

collected the feedback of the participants about the clarity, the comprehensibility and the format 
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of the questions, the ease of answering as well as the time taken to completely answer the 

questionnaire. 

 

4.3.8. Test-retest reliability 

 

The reliability testing of the questionnaire aims at measuring the stability of the instrument over 

time [127, 130]. In other words, it examines the ability of the questionnaire to generate 

reproducible results. The stability or reproducibility of a questionnaire is explored using test-

retest procedure.  

We tested the reproducibility of each of the six questionnaires in their corresponding 

populations, i.e., Galician in Galicia and Arabic and French in Lebanon. We carried out the 

test-retest for Knowledge and Attitude questions as these parameters, unlike Practice, are 

known to be stable over time [130]. The questionnaires were administered on two-time 

occasions to the same participants within a four-week time interval. Participants were informed 

about the aim of the study and accepted to answer the questionnaire on two occasions.  

Intraclass Correlation Coefficients (ICC) reflected the test-retest reliability index of each item 

of the questionnaire. Using data collected from the two test rounds, ICCs were calculated with 

their 95% Confidence Intervals (CIs) relative to the average measure of the two-way mixed-

effects model [131]. Items with ICC values ≥ 0.4 were deemed reliable [132]. 

 

4.3.9. Confirmatory Factorial Analysis 

Construct validity is an evaluation of the extent to which a questionnaire measures a target 

construct.  In a questionnaire, the construct is defined as the set of items that represent the 

subject to be measured, such as Knowledge and Attitudes about antibiotics. The set of items that 

are designed to measure a specific parameter such as Knowledge are denoted factor (trait or 

dimension) [127]. A construct might encompass one or more factors.  

 

An empirical assessment of the validity of the construct is carried out using factorial analysis. 

It is undertaken when the construct of the questionnaire is designed to measure more than one 

factor, such as the case of our questionnaires that were developed to measure Knowledge about 

the drug (antibiotics or tranquilizers) and Attitudes towards that drug. 

 

For each of the six questionnaires, we carried out a Confirmatory Factorial Analysis (CFA) to 

examine the validity of the Knowledge and Attitude construct. CFA explores the relationships 

between the items and their corresponding factor. Items are allocated at first to a specific factor 

using theoretical and logical grounds. A matrix of correlations between the items is also useful 

to identify those items that might belong to the same factor or share content; however, the 

theoretical concepts should always prevail while assigning the items to their factors.    

 

In the first stage, we assigned the items to their corresponding factors. Items that tested the 

Knowledge about the drug were assigned to the Knowledge factor, and those that explored the 

agreement of the participants about certain Attitudes towards the use of the drug and towards 

health care provider were attributed to the Attitude factor.  

 

In the second stage, the normal distribution of the data of each item was checked and then CFA 

was undertaken using the Maximum Likelihood Robust Estimation method. Missing data were 
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handled by applying Full Information Maximum Likelihood (FIML). Factors were 

standardized by constraining them to a mean of 0 and a variance of 1.  We assessed the 

standardized residual correlations between items and applied the modification indexes method 

to better select the items to be added to a factor, and consequently enhance the fit of the model 

[133, 134]. Standardized factor loading estimates represent the correlation between the items 

with their related factors. 

 

For each questionnaire, we tested several models and examined the goodness of fit of each 

model to select the most appropriate one. We explored the goodness of fit of the models using 

the following statistics: Root Mean Squared Error Approximation (RSMEA, acceptable if 

<0.08), Comparative Fit Index (CFI, acceptable if ≥0.90), Tucker-Lewis Index (TLI, acceptable 

if  ≥0.90) and Standardized Root Mean Square Residual (SRMR, acceptable if <0.08) [135]. In 

addition to these indicators, we compared Akaike Information Criterion (AIC), Bayesian 

Information Criterion (BIC) and sample-size adjusted BIC (aBIC). AIC reveals the relative 

amount of information lost by a model. The lower AIC values the better the quality of the 

models is. BIC is an indicator similar to AIC, however it is more conservative (penalizes the 

model more) than AIC [136]. 

 

4.3.10. Questionnaire overall reliability 

 

We examined the internal reliability of each of the six questionnaires by calculating 

Cronbach’s coefficient alpha [130]. A questionnaire was considered to have acceptable internal 

reliability when an index ≥ 0.6 was obtained [137, 138]. 

 

4.3.11. Questionnaire acceptability  

 

We tested the acceptability of each questionnaire by calculating the percentage of individuals 

who accepted answering the questionnaire. The item-response rate was also computed from the 

percentage of missing data for each item [139-142] 

Statistical analyses of questionnaire validation were carried out using SPSS (SPSS Inc. 

Released 2011. SPSS for Windows, Version 20.0. Chicago), and R (version 4.0.0) and R 

package: lavaan (version 0.6–6). 
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Figure 1 Flow diagram describing the steps followed to develop and validate the KAP questionnaire on 

antibiotic use in Galicia. 
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Figure 2 Flow diagram describing the steps followed to develop and validate the KAP questionnaire on 

tranquilizer use in Galicia.
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4.4. Application of the validated KAP questionnaires 
 

4.4.1. Association of Knowledge and Attitudes with antibiotic misuse Practices: two 

studies in Galicia and Lebanon 
 

The two KAP studies about antibiotics in Galicia and Lebanon have been published (Drug 

Safety 2021 (in print) and Plos One 2020, 15(7): e0232464). The corresponding publications 

are available in Annex II page 209 and 221. 

 

4.4.1.1. Study Design and Measures 

We used the validated questionnaires to measure the association of Knowledge and Attitudes 

with Practices of antibiotic misuse in Galicia and Lebanon.  

Lebanon: A cross-sectional study involving 1421 parents of schoolchildren was carried out 

between November 2018 and January 2019 to determine any misuse of antibiotics in the past 

month. 

Spain: A cohort study involving 847 attendants of primary care clinics was undertaken between 

January and December 2019.  

Individuals who answered the baseline questionnaire were followed-up by phone bimonthly to 

ask about their use of antibiotics in the past two months. Participant who reported using 

antibiotics were asked the questions of the Practice block of the questionnaire to ascertain the 

occurrence of misuse (Q19 to Q24 of the English version of the questionnaire available in 

Annex I page 168). The questionnaires used in Galicia and Lebanon in their respective 

languages are also available in Annex I. Individuals who did not participate in any follow-up 

questionnaire and who could not be reached after at least four attempts were excluded from the 

study.  

 

4.4.1.2. Exposure 

The exposure was defined as low level of Knowledge, medically inappropriate Attitudes 

towards antibiotics, or negative Attitudes towards healthcare provider. The exposure was 

ascertained using the items of the Knowledge and Attitudes of the questionnaire. Each of those 

items measured an independent exposure that was analyzed in a separate model. 

 

4.4.1.3. Outcome 

The outcome was the misuse of antibiotics. A misuse event was defined as the occurrence of 

any of the following five practices: 1) use of antibiotics without prescription (Q19), 2) 

shortening the course of treatment (Q20), 3) storing antibiotic leftover or sharing them with 

someone else (Q21), 4) not adhering to the treatment regimen regarding the timing and the 

dosage, i.e. skipping doses (Q22), doubling the dose when forgetting to take the previous dose 

or taking it when remembered (Q23), or 5) changing the prescribed dose without medical advice 

(Q24). Each of those five Practices of misuse represented a separate outcome. A sixth 

composite outcome “any misuse of antibiotics” was generated if one or more of those five 
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Practices were presented. The cited question numbers correspond to the English version of the 

questionnaire available in Annex I page 168.   

 

4.4.1.4. Potential confounding variables 

We explored the effect of potentially confounding sociodemographic variables. These variables 

included age, gender, educational level, employment, family size, frequency of medical 

consultations in case of sickness and receiving a medical prescription over the phone. Besides 

these covariables, we additionally controlled for the following factors in the study carried out 

in Lebanon: income, having health insurance, availability of a healthcare facility close to the 

dwelling, marital status, spouse educational level and spouse employment status. 

 

4.4.1.5. Statistical analysis 

Cross-sectional study in Lebanon 

Associations of Knowledge and Attitudes with antibiotic misuse were modelled using multiple 

logistic regression. Adjusted Interquartile Odds Ratios (aIqOR) and their 95% CIs were 

calculated to measure the effect of exposure change from the 25th to the 75th percentile. 

 

Cohort study in Spain 

The data of the cohort study were analysed using the following two approaches: 

 

Person-time approach using Poisson regression: Each participant contributed to the study by 

a person-time value since the beginning of the study until the occurrence of the first antibiotic 

misuse Practice, drop-out, loss to follow-up or end of the study, whichever took place first. We 

estimated adjusted Incidence Rate Ratios (aIRRs) of antibiotic misuse and their 95% CIs using 

Poisson Regression models.  

 

Longitudinal Approach using Generalized Linear Mixed Models (GLMM): GLMM analysis 

allows considering repeated observations contributed by the same individual during the follow-

up periods. Using GLMM models fitted with the binomial family, adjusted ORs (aORs) of 

antibiotic misuse Practices and their 95% CIs were estimated. 

 

In Poisson and GLMM analyses, the data was categorized per quantiles of the distribution of 

the exposure (Knowledge and Attitude items). The category the represented the highest level of 

Knowledge or the most medically approved Attitude was used as a referent. 

 

Comparison of Cross-sectional and Longitudinal approaches 

To compare findings from cross-sectional and longitudinal approaches of analysis of data 

collected from the same individuals, we analysed the data collected at the baseline of the cohort 

study. Only individuals who answered the baseline questionnaire and at least one follow-up 

assessment were included. aORs and 95%CI were estimated using multivariate logistic 

regression models. 

 

For all statistical models, adjustment for potential confounders was carried out using the 

change-in-estimate method [143]. Covariables with p-value < 0.2 were introduced 

consecutively into the model, and those that modified the value of the measure of effect (OR or 

IRR) by at least 10% were retained in the final model. 
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Robustness Analyses 

We undertook two robustness analyses to examine the effect of attrition bias due to loss to 

follow-up: 

1) we used Multiple Imputations by Chained Equations (MICE) with 20 imputed data sets. 

We followed Rubin’s rules to combine the results across the 20 imputed datasets [144, 

145], and then re-estimated aIRRs and their 95%CIs from the imputed data using 

Poisson regression models. 

2) we recalculated the originally estimated aIRRs and their 95%CIs under two extreme 

conditions. In the first assumption, we assumed that all individuals who were lost to 

follow-up had misused antibiotics (presented the outcome). In the second scenario, we 

supposed that none of the participants who were lost to follow-up had misused 

antibiotics (did not present the outcome). aIRRs and their 95%CIs were recalculated 

using Poisson regression models in both scenarios. 

Statistical analyses were carried out using STATA v12 (StataCorp. 2011. Stata Statistical 

Software: Release 12. College Station, TX: StataCorp LP.), and lme4 package of R Statistical 

Software (version 4.0.1). 

 

4.4.2. Association of Knowledge and Attitudes with tranquilizer misuse Practices: 

two studies in Galicia and Lebanon 
 

As in the study about antibiotics, we used the validated KAP questionnaires about tranquilizers 

to measure the association of Knowledge and Attitudes with Practices of tranquilizer misuse in 

Galicia and Lebanon.  

We carried out a cross-sectional study in Lebanon and a cohort study in Galicia. We followed 

the same protocol as that of the study on antibiotics. We also compared cross-sectional and 

longitudinal approaches with respect to KAP studies on tranquilizer misuse. 

In addition, for the cohort study in Galicia we carried out a validation sub-study to examine the 

robustness of our results to exposure misclassification [146]. We calculated the specificity and 

the sensitivity of the questionnaire using the data collected for the test-retest analysis during the 

questionnaire validation step, as no other superior instrument (gold standard) is available. We 

compared the ascertainment of the exposure (low level of Knowledge and medically 

disapproved Attitudes) by using the answers of the first round of the test-retest as a reference. 

We then applied the specificity and the sensitivity estimates to correct the previously computed 

relative risk measures. We compared ORs before and after correction assuming that there were 

no dropouts. 

 

Statistical analyses were carried out using SPSS (SPSS Inc. Released 2011. SPSS for Windows, 

Version 20.0. Chicago), and mgcv package of R Statistical Software (version 4.0.5) [147]. 

 

The two KAP studies about tranquilizers in Galicia and Lebanon have been published 

[(Psychology and Health 2021 (in print) & Drug and Alcohol Dependence 2021 (in print)]. 

The corresponding publication of Drug and alcohol dependence is available in Annex II page 

234. The article of Psychology and Health is not reproduced. Another manuscript about the 

comparison of cross-sectional and longitudinal approaches is currently under review by 

Journal of Clinical Medicine. 
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4.4.3. Dose-response meta-analyses of the socioeconomic determinants of 

antibiotic misuse  
 

This part of the thesis was carried out during a three-month internship at the Department of 

Global Public Health, Karolinska Institutet, Stockholm, Sweden (Annex III page 246). Two 

systematic reviews and dose-response meta-analyses were undertaken to quantify the 

association of income and education with antibiotic misuse Practices. 

 

We defined antibiotic misuse as the use or purchase of these drugs without medical prescription 

to treat oneself or another person, storage of antibiotics, and non-adherence to physicians’ 

instructions in terms of dosage, timing, and duration of treatment. 

 

4.4.3.1. Dose-response meta-analysis of the association of income with antibiotic misuse 

Practices 

 

To date, there is no clear evidence of the association of income with antibiotic misuse, where 

divergent results were reported across studies. Therefore, we aimed to carry out a dose-response 

meta-analysis of income levels and antibiotic misuse. The protocol of this meta-analysis is 

registered in PROSPERO (Protocol ID: CRD42021233075).  

 

Literature Search and Study Selection 

 

We searched each of the following databases since their inception until January 19th, 2021 

without any language or date restrictions: Medline, EMBASE, Conference Proceedings 

Citation Index-Science, the Open Access Theses and Dissertations, and the five regional 

bibliographic databases of the World Health Organization: African Index Medicus, Latin 

American and Caribbean Health Science Literature Database, Index Medicus for the Eastern 

Mediterranean Region, Index Medicus for South-East Asia Region and Western Pacific Region 

Index Medicus.  

We used this search syntax in Medline (Socioeconomic Factors OR income) AND (antibiotic*) 

AND ((drug storage [MeSH]) OR (compliance) OR (adherence) OR (Nonprescription Drugs / 

administration & dosage* [MeSH]) OR (misuse) OR (irrational use) OR (left-over)) and 

adapted it for the other databases. To ensure the comprehensiveness of the search, we 

additionally reviewed the reference lists of related reviews and those of included studies.  

We included studies that met the following criteria: 1) providing at least two levels of monthly 

income as an exposure, with defined boundaries, 2) measuring the association between income 

and antibiotic misuse by the general population, and 3) reporting OR or Risk Ratio (RR) and 

their 95% CI, or data for their calculation. When more than one report corresponded to the same 

study population, we included the most complete one. Authors of related studies were contacted 

to inquire about any lacking information before deeming a variable missing or excluding any 

study due to lack of data. 
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Data Extraction and Synthesis 

From each included study, we extracted: 

1) General study characteristics: first author last name and year of publication, study 

period, participants՚ characteristics (age and gender), and country where the study took 

place. 

2) Exposure (dose): levels of monthly income. We defined the dose as the midpoint of the 

upper and lower boundaries of a specific income category. When the lowest boundary 

was open-ended, it was set to zero, and when the upper boundary of a specific income 

level was not reported, we assumed that this level has the same amplitude as the adjacent 

level. Income that was reported on weekly or yearly basis was converted to monthly 

units. 

Standardizing the income level: to control for socioeconomic differences across 

countries, we standardized the income using the following two indicators as proxies of 

socioeconomic status: 

A) Gross domestic product (GDP) per capita based on purchasing power parity (PPP). 

GDP approximates the total value of all goods and services produced within a country 

for a defined period [148]. PPP is a currency conversion rate that equalises the 

purchasing power of different monetary units and thus permits comparing living 

standards and economic productivity across countries. [149]. 

B) Adjusted net national income per capita (expressed in US dollars): is an indicator that 

complements gross national income (GNI) in evaluating economic progress by 

providing a broader measure of national income that accounts for the depletion of 

natural resources such as forest, energy, and mineral depletion. Depletion of natural 

resources reflects the decrease in asset values (i.e. stock) related to the extraction and 

harvesting of natural resources [148]. 

We extracted the historical values of PPP, GDP per capita based on PPP, and adjusted net 

national income per capita that corresponds to the year of data collection in the studies 

included in the meta-analysis from their specific portals in World Bank [149-151]. 

3) Measure of effect: for each income level, we extracted the number of subjects who 

practiced antibiotic misuse, the total sample size, i.e., the total of subjects who practiced 

and who did not practice antibiotic misuse, adjusted OR or RR and 95% CIs, and 

restriction, adjustment, or matching variables. We used the OR or RR adjusted for the 

largest number of variables when possible. 

4) Multiple outcomes: When data was provided for more than one outcome of antibiotic 

misuse Practices such as use without prescription and non-adherence to treatment 

regimen, we extracted the data of all Practices. In the dose-response analysis, each outcome 

was treated as a separate study.  

5) Countries classification by economy: to stratify the studies according to countries wellness, 

we extracted the corresponding classification from the World Bank [152]. Country economies 

are categorized as Low income, Lower middle income, Upper middle income and High income. 

To avoid confusion throughout the text, we adopted the term “wellness” such as low wellness 

countries, instead of “income”, when referring to a country.  

6) Countries classification by WHO region: Countries are classified geographically by WHO 

into six regions [153]: African region, Eastern Mediterranean region, European region, Region 

of the Americas, South-East Asian region and Western Pacific region. 

 

 



Narmeen Mallah                                                                                                           Methods 
 

31 
 

Quality Assessment 

The methodological quality of studies included in the meta-analysis was evaluated using an 

adapted version of New Castle Ottawa Scale for cross-sectional studies [154]. We gave 1 point 

for the fulfilment of each of the following aspects: 1) well-defined population (1 point), else (0 

point); 2) reported response rate (1 point), else (0 point); 3) well described and appropriate 

statistical analysis (1 point), else (0 point); 4) justified sample size (1 point), else (0 point); 5) 

studies adjusted, matched or restricted for age, sex, educational level and household size (1 

point), else (0 point); 6) previously tested or validated questionnaire (1 point), else (0 point); 

and 7) external assessment such as examination of prescription in addition to self-reporting was 

carried out to determine the outcome (1 point), else such as only self-report (0 point). When 

details on a specific item were not provided, we graded this item with 0 point. Finally, the points 

across the items were added to obtain a global quality score of maximum seven points.  

 

Statistical Analysis 

We undertook dose-response meta-analysis of income standardized to proxies of 

socioeconomic indicators: 1) GDP per capita PPP and 2) adjusted net national income per 

capita. 

 

We carried out the dose-response meta-analysis using a one-stage mixed-effects model taking 

into account heterogeneity across studies [155, 156]. 

We first used a linear function to estimate a summary OR of antibiotic misuse associated with 

an increase of 1 unit in income. We next flexibly modelled the dose, standardized income, using 

restricted cubic splines with 3 knots fixed at 10th, 50th and 90th percentiles of its distribution. 

We tested the departure of the second spline from non-linearity using Wald type test. 

Subsequently, we categorized the income into tertiles using the lowest as comparator to 

facilitate a tabular presentation of the summary ORs.  

 

We performed a stratified analysis by: 1) type of antibiotic misuse Practice (use without 

prescription, non-adherence to treatment, or storage/sharing of antibiotic leftover), 2) WHO 

geographic classification, 3) country economy, 4) country literacy rate (≥90%, <90%); 5) 

publication year (≤2015, >2015. 2015 is the year of WHO release to its global action plan to 

defeat antibiotic resistance [31]), 6) method of exposure ascertainment (use of 

pretested/validated questionnaire; untested questionnaire or not reported); 7) comparability 

(control for age, sex, educational level and household size; incomplete control); and 8) Quality 

score (≤ 3 points, >3 points).  

 

We checked for publication bias visually using funnel plot and formally through Egger’s test 

[157], and the trim and fill method [158]. 

 

 

The manuscript of the meta-analysis of income and antibiotic misuse was submitted for 

publication and is currently under review by European Journal of Health Economics. 
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4.4.3.2. Dose-response meta-analysis of the association of education with antibiotic 

misuse Practices 
 

We followed a similar strategy to that of the dose-response meta-analysis about income and 

antibiotic misuse. The protocol of the meta-analysis about education and antibiotic misuse is 

registered in Prospero (Protocol ID: CRD42021233425).  

 

The search syntax used in Medline was: (Socioeconomic Factors OR education) AND 

(antibiotic*) AND ((drug storage [MeSH]) OR (compliance) OR (adherence) OR 

(Nonprescription Drugs / administration & dosage* [MeSH]) OR (misuse) OR (irrational use) 

OR (left-over)). It was tailored to complete the search in the databases: regional WHO 

databases, Conference Proceedings Citation Index-Science, and Open Access Theses. The 

electronic search was concluded in January 2021. The reference lists of included studies and of 

related review reports were manually checked to supplement the electronic search [2, 24-26, 

28-30, 32, 35, 159]. 

Studies that met the following inclusion criteria were included: 1) examined the association 

between education and any type of antibiotic misuse Practices, 2) defined the education level, 

3) reported OR or RR and their 95% CIs or sufficient data for their calculation. Studies that 

compared university students to each other (such as 1st year versus 2nd year) were excluded. 

As in the meta-analysis about income, we extracted the data of the following variables: general 

study characteristics and study population; measures of effect; adjustment, matching or 

restriction variables; and total number of subject and number of individuals with antibiotic 

misuse event per education level. Authors of published studies were contacted to inquire about 

any incompletely reported information.  

We standardized the education levels across countries by transforming it to years of education 

according to the education system of each country [160]. Subsequently, we defined the dose as 

the midpoint of the upper and lower boundaries of each education level.  

We performed a dose-response meta-analysis using a one-stage mixed-effects model [155, 

156], and undertook categorical and continuous analyses.  

In the categorical approach, in line with other studies [161], we categorized education into low 

(≤9 years), medium (>9-12 years), and high (>12 years) levels and used low education level as 

a referent.  

In the continuous approach, we applied a linear function to estimate a summary OR of antibiotic 

misuse associated with an increase of 1 unit in education. Then, we flexibly modelled 

education using restricted cubic splines with 3 knots fixed at 10th, 50th and 90th percentiles of 

its distribution, and tested departure of the second spline from linearity. 

We carried out various subgroup analyses and tested for publication bias. 

We appraised the quality of the studies included in the meta-analysis using the Newcastle-

Ottawa Scale for cohort and cross-sectional studies [154, 162]. Five criteria were common to 

cohort and cross-sectional designs: 1) justified sample size; 2) properly described and 

appropriate statistical analysis; 3) determining antibiotic misuse through external assessment in 

addition to questionnaire; 4) ascertaining the education level through a previously tested or 

validated questionnaire; and 5) comparability (adjusting, matching or restriction for age and 

gender). Two additional criteria were specific to study design, making a total of seven criteria. 

For cohort studies we inspected: 1) if the study sample was representative of the general 

population and 2) if the response rate was more than 50%. For cross-sectional studies we 
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checked 1) if the study population was defined and 2) if the response rate was reported. One 

point was attributed for the accomplishment of each criterion, and then the points were summed 

to obtain a quality score of a maximum of seven points. 

 

The manuscript of the meta-analysis about education and antibiotic misuse was submitted for 

publication and is currently under review by Antimicrobial Resistance and Infection Control. 

 

 

4.4.3.3. Meta-analysis of the association of macrolides with congenital 

malformation 
 

Macrolides are frequently used during pregnancy, yet their safety to the foetus remains 

doubtful. Therefore, we carried out a meta-analysis to assess the association of prenatal 

exposure to this class of antibiotics and development of congenital malformations. The protocol 

of this meta-analysis is registered in PROSPERO (Reference: CRD42017055131). 

 

Literature Search and Study Selection 

Pertinent studies on prenatal exposure to macrolide antibiotics, i.e., use during pregnancy, and 

the occurrence of congenital malformation was obtained by searching MEDLINE, EMBASE, 

the five regional bibliographic databases of the WHO, the Open Access Thesis and 

Dissertations, and Conference Proceedings Citation Index-Science from inception through June 

2019 without any language or date restrictions. The search syntax “(macrolide* OR 

erythromycin OR roxithromycin OR clarithromycin OR azithromycin OR macrolide [MeSH 

Terms]) AND ((birth defect*) OR (congenital) OR “congenital abnormalities” [MeSH Terms] 

OR fetal OR fetus)” used in MEDLINE and adapted for other databases. The search was 

complemented by using free-text words (birth defects, congenital malformation, congenital 

abnormalities, pregnancy, macrolides, cohort, case–control and incidence) and by manual 

checking of included studies and related review reports.  

 

Studies that met the following criteria were included in the meta-analysis: 1) original 

randomized clinical trials, case–control or cohort studies about macrolides prenatal exposure 

and congenital malformation, 2) examining true macrolides as exposure, 3) reporting ORs or 

RRs estimates along with their 95% CIs as a measure of association or providing sufficient data 

for their calculation. The study was restricted to congenital malformations in live births.  

We excluded studies that: 1) assessed drugs assimilated to macrolides such as ivermectin, 

nystatin, and natamycin, or 2) investigated postnatal exposure to macrolides (maternal and/or 

infant). 

 

When more than one publication was available on the same type of macrolides in the same 

study population, we considered the most updated report for the analysis. Studies carried out 

on different types of macrolides in the same population, were pooled together and treated as a 

single study. 

 

Data Extraction and Synthesis 

From each study that met the inclusion criteria, we extracted the following data: 1) general 

study characteristics, 2) study design, 3) number of cases and controls in case-control studies 

or total sample size and number of events in cohort studies, 4) type of control: unexposed to 

any medicine, exposed to non-macrolide antibiotics or to non-teratogens, or a mixed population 
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control involving foetuses unexposed to any medicine and others exposed to non-macrolides, 

5) method used to ascertain exposure to macrolide, 6) dose of macrolides; 7) exposure period 

(term of pregnancy), 8) OR or RR and 95% CI or data for their calculation, 9) adjustment, 

matching, and restriction variables, 10) drop-out rate in cohort studies, 11) response rate in 

case–control studies, 12) macrolide type, and 13) exposure to single or multiple types of 

macrolides. Authors were contacted to inquire about any needed data that was not reported in 

the publication. 

 

Quality Assessment 

Newcastle–Ottawa scale was adopted to evaluate the methodological quality of studies included 

in the meta-analysis. The scale was of seven points that were distributed according to the criteria 

fulfilment. 

Common aspects between case-control and cohort studies (total: 5 points) 

1) Exposure was ascertained using clinical records or any other documented proof (1 

point), else (0 points). 

2) Exposure was properly described: reported duration and determined dose (2 points, 1 

point each), else (0 points). 

3) Measures of association were adjusted for maternal age and urinary tract infections (2 

points, 1 point each), else (0 points) 

Specific aspects according to study design (total: 2 points):  

1) Cohort studies: drop-out rate or losses to follow up: < 20% (2 points), 20–40% (1 point), 

and > 40% or not explained (0 points) 

2) Case-control studies: participation rate for cases: > 80% (1 points), participation rate for 

controls: > 80% (1 point), < 80% or not reported (0 points). 

 

Statistical analysis 

Three analyses schemes were undertaken according to the characteristics of the comparison 

group: 

1) comparison group 1: foetuses unexposed to any drug. 

2) comparison group 2: foetuses exposed to non-macrolides or non-teratogenic drugs. 

3) comparison group 3: mixed population involving foetuses of comparison groups 1 and 

2. 

 

We calculated pooled ORs and their 95% CI from cohort and case–control studies, by weighting 

the log RRs and log ORs by the inverse of their variance. ORs represent unbiased estimates of 

the RR [163]. We provided pooled ORs estimated using fixed and random effects models but 

considered the latter when heterogeneity was present. We inspected the presence of 

heterogeneity between studies using DerSimonian and Laird’s Q test. Heterogeneity was 

quantified by calculating Ri, the proportion of the total variance due to between-study variance 

[164]. Ri values are interpreted as follows: substantial heterogeneity (Ri > 0.75), moderate 

heterogeneity (0.40 ≤ Ri <0.75) and low heterogeneity (Ri < 0.4). 

 

We explored the origin of heterogeneity by stratifying the analysis by 1) type of macrolide, 2) 

exposure term of pregnancy, 3) study design, 4) geographic location, 5) anatomical location of 

congenital malformations, 6) adjustment variables, and 7) quality score.  

 

We examined the presence of publication bias visually using a funnel plot and formally using 

Egger’s test [157] and the trim and fill method [158]. 
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We carried out a sensitivity analysis under the assumption that case-control studies which show 

statistically non-significant results have low probability to be published. The originally 

estimated overall pooled OR was therefore recalculated under the following conditions: 1) the 

case–control studies included in our meta-analysis represent only half of the studies of this 

design ever conducted on macrolides prenatal exposure and congenital malformation, 2) the 

association was null (i.e. OR= 1) in those unpublished case–control studies, and 3) the 

prevalence of congenital malformation in the unpublished case–control studies is equal to the 

average prevalence of the published studies.  
 

The meta-analysis of macrolides and congenital malformation has been published (Drug Safety 

2020, 43(3), 211-221) and the corresponding   publication is available in Annex II page 235.
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5.3. Development and validation of six Knowledge, Attitude and Practice 

(KAP) questionnaires about antibiotics and tranquilizers 
 

The two studies undertaken in Galicia about the development of KAP questionnaire about 

antibiotics and tranquilizers have been published (Scientific Reports 2020, 10(1):20668 & 

Drug and Alcohol Dependence 2021:108730). The corresponding publications are available 

in Annex II pages 190 and 200. 

 

5.3.1. Content validity 

 

In Galicia as well as in Lebanon, nine native experts formally evaluated each of the six 

developed KAP questionnaires about antibiotics and tranquilizers in Galician, Arabic and 

French.  

For all questionnaires: 

The values of I-CVI ranged between 0.78 and 1.00, revealing that the experts found the retained 

items clear, easily comprehended, and relevant to the topic (KAP about antibiotic use and KAP 

about tranquilizer use). 

K* statistic was > 0.75 for all items and equal to I-CVI, indicating that experts are unlikely to 

have agreed on rating the clarity and the relevancy of the items by chance.  

S-CVI/Ave was ≥ 0.95, establishing the content validity of the scale. 

 

5.3.2. Face validity and pilot testing 

 

The research team evaluated the final form of each of the six questionnaires and concluded that 

they appear to measure what they are targeted to measure, indicating therefore their face 

validity. 

The KAP questionnaire about antibiotic was pilot-tested in 30 adults in Galicia prior to the other 

five questionnaires. All volunteers completely answered the questionnaire. Two participants 

mentioned that they misunderstood the direction of 0-10 Likert scale. Accordingly, to improve 

the understanding of the scale and to remind the participants about the direction of agreement 

we added an explicative arrow-based indication and an answered example “practicing sports 

benefits health”. A participant reported that it was unclear if Knowledge and Attitude items 

should be answered in case of no use of antibiotics. Consequently, we added this indication 

“Please evaluate the below statements REGARDLESS of whether you are using antibiotics OR 

NOT”. Participants also suggested adding the option “still using them” for the question, “The 

last time you had to take antibiotics, did you complete the course of treatment?”.  

These changes were also applied to the remaining five questionnaires before they were pilot 

tested. No further suggestions from the participants were received during the pilot testing of the 

other five questionnaires. 

The completion of each questionnaire took between 8 and 10 minutes, and the participants 

reported satisfaction about the questionnaire length and format. 
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5.3.3. Test–retest reliability 

 

In Galicia 

One hundred forty individuals answered the KAP questionnaire about antibiotics on the two-

occasions. Table 1 summarizes ICC values for the Knowledge and Attitude items towards 

antibiotics. All items showed acceptable reliability index (ICC ≥ 0.4), except Q5, Q10 and Q11. 

Low ICC values could be caused by the lack of sample heterogeneity for those items. 

Accordingly, to examine further the reliability of Q5, Q10 and Q11, we calculated their 

Spearman’s correlation coefficient (rs). The answers on Q5 on the two occasions were weakly 

correlated (rs = 0.193; p = 0.022), and those on Q10 and Q11 were moderately correlated: Q10 

(rs = 0.433; p < 0.0001) and Q11 (rs = 0.405; p < 0.0001). 

One-hundred thirty-seven adults completed twice the KAP questionnaire about tranquilizers. 

Table 2 represents ICC estimates for the Knowledge and Attitude statements about tranquilizers. 

All ICC values were >0.5, proving the reliability (reproducibility) of these items.  

 

In Lebanon 

Sixty Lebanese adults answered the two rounds of the KAP questionnaire about antibiotics and 

tranquilizers in Arabic, and other 31 individuals answered twice the questionnaires in French. 

Table 1 and Table 2 represent ICC estimates for the Knowledge and Attitude statements in the 

Arabic and French questionnaires about antibiotics and tranquilizers, respectively. In the four 

questionnaires, ICC values were >0.5, demonstrating the reproducibility of the Knowledge and 

Attitude items. 

 

5.3.4. Construct validity of KAP questionnaire about antibiotic use in Galicia 
 

Model 1: According to theoretical grounds, the 17 items of the Knowledge and Attitude 

construct were distributed into two factors: Knowledge about antibiotics (Knowledge), and 

Attitude towards antibiotics (Attitude). The structure of this initial 2-factor model (Model 1) 

was tested by CFA. As shown in Table 3, the goodness of fit indicators of Model 1 did not 

present an acceptable fit.  

Model 2: In Model 1, Q8 “Antibiotics can kill the bacteria that normally live on the skin and 

in the gut” did not load significantly in the Knowledge factor. Besides, the items “Q10, Q13, 

Q15-Q17” loaded negatively in the Attitude factor. The items “Q10, Q13, Q15-Q17” examined 

the patient-health care provider relationship with respect to antibiotics, hence they were 

assigned to a third factor (Attitude-Healthcare provider) in a new model named Model 2. 

Model 2 consisted of three factors: 1) Knowledge: “Q1, Q2, Q4, Q6-Q8 and Q11”, 2) Attitude-

Personal: “Q3, Q5, Q9, Q12, Q14” and 3) Attitude-Healthcare provider: “Q10, Q13, Q15-

Q17”. The goodness of fit indicators of Model 2 are represented in Table 3. They were better 

than those of Model 1, yet the model was not acceptable. 

Model 3: To improve the structure of Model 2, various iterations were made based on cross-

loadings and modification indexes. Correlations between item residuals were also analyzed in 

order to enhance further the goodness of fit. As a result, Q8 “Antibiotics can kill the bacteria 

that normally live on the skin and in the gut” was removed from Model 2, and the modified 
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model was called Model 3. Table 4 summarizes the loadings of the 16 preserved KAP items on 

their respective factors. As shown in Figure 3, there was significant correlations between the 

residuals of Q4 and Q7 (r= 0.12, p-value= 0.001), Q10 and Q13 (r= 0.18, p < 0.0001), Q11 and 

Q10 (r= 0.20, p-value < 0.0001) and Q13 and Q14 (r= − 0.13, p-value= 0.001).  

Model 3 represented an adequate fit as concluded from indicators of the goodness of fit 

assessment: RMSEA= 0.044; CFI= 0.92; TLI= 0.90; SRMR= 0.047 (Table 3). There was a 

statistically significant difference between Model 2 and Model 3 as revealed by χ2 test (Δ χ2= 

331.97, Δdf= 22, p= 0.0001). As compared to the other models, Model 3 showed the lowest 

AIC, BIC and aBICR values. Therefore, Model 3 was adopted for the questionnaire in the 

Galician adult population. 

There was a statistically significant positive correlation between the two factors: Knowledge 

and Attitude-Personal (r= 0.56, p < 0.0001). Knowledge and Attitude-Healthcare provider were 

not correlated (r= 0.04, p= 0.417). A weak negative correlation existed between Attitude-

Personal and Attitude-Healthcare provider (r= − 0.11, p= 0.023) (Figure 3). 

 

5.3.5. Construct validity of KAP questionnaire about antibiotics in French in Lebanon 

 

Model 1: In the initial model (Model 1) we followed the structure of the model validated earlier 

in the Galician population to allocate the Knowledge and Attitudes items into three factors: 

Knowledge (Q1, Q2, Q4, Q6-8 and Q11), Attitude-Personal (Q3, Q5, Q9, Q12 and Q14) and 

Attitude-Healthcare provider (Q10, Q13, Q15-17). The fit indicators of Model 1 were poor 

(Table 5).  

Model 2: To improve the model fit, we applied modification indexes which suggested the 

inclusion of Q10 in the Attitude-Personal (Model 2). In this model, items Q7 “Each type of 

infection needs a different antibiotic” and Q9 “If I feel side effects during a course of treatment 

of antibiotics, I should stop taking them as soon as possible” did not significantly load on their 

respective factors. The fit indicators improved but they remained outside the acceptable range.    

Model 3: Q7 and Q9 were removed from the model and the residuals of the items Q10 and Q13 

were correlated as it was suggested by the analysis of the correlations between item residuals. 

The new model (Model 3) yielded better fit indicators than that of Model 2, but the model was 

not adequately fit yet.  

Model 4: Accordingly, in Model 4, we additionally correlated items Q11 with Q10, and Q1 

with Q3 and Q8. The fit indicators of the model enhanced, but they could be improved further.  

Model 5: Based on various iterations, we moved item Q6 “When I have a sore throat, I prefer 

to use an antibiotic” to the factor Attitude-Personal and correlated Q3 with Q2 and Q12.  

There was a statistically significant difference between Model 5 and Model 4 as revealed by χ2 

test (Δ χ2= 70.15, Δdf= 3, p < 0.0001). AIC, BIC and aBICR were the lowest for Model 5 as 

compared to the other models. In Model 5, all items loaded significantly on their corresponding 

factors (Table 6), and significant correlations were observed between Q10 and Q13 (r= 0.196; 

p-value< 0.0001), Q11 and Q10 (r= 0.192; p-value< 0.0001); Q1 and Q3 (r= 0.236, p-value< 

0.0001); Q1 and Q8 (r= -0.186, p-value< 0.0001); Q3 and Q12 (r= -0.135, p-value< 0.0001); 

and Q2 and Q3 (r= 0.247, p-value< 0.0001). Model 5 showed adequate fit: RMSEA= 0.043; 

CFI= 0.926; TLI= 0.901; SRMR= 0.042. Therefore, Model 5 was adopted for the French 

questionnaire about antibiotics in the Lebanese population (Figure 4). Knowledge factor was 



Narmeen Mallah                                                                                                              Results 
 

40 
 

positively correlated with Attitude-Personal (r= 0.434, p-value<0.0001), but not with Attitude-

Healthcare provider (r= 0.057, p-value= 0.181). The two factors Attitude-Personal and 

Attitude-Healthcare provider also did not correlate (r= -0.026, p-value= 0.574).  

 

5.3.6. Construct validity of KAP questionnaire about tranquilizers in Galicia 
 

Model 1: The 16 Knowledge and Attitude items about tranquilizers were initially assigned to 

two factors: Knowledge and Attitudes. The Attitude factor englobed items that were designed 

to measure attitudes of the patients towards tranquilizers as well as towards the healthcare 

provider. Table 7 shows that Model 1 had poor fit indicators. The inspection of the factor 

loadings of this model indicated that items Q9 and Q14-Q16 did not load significantly on the 

Attitude factor. These items were specifically designed to measure attitudes of the patients 

towards the healthcare provider. A further evaluation of the item content and the correlation 

matrix suggested the addition of a third factor to Model 1.  

Model 2: Accordingly, the Attitude items were allocated into two factors: Attitude-Personal 

which encompassed Q1-Q4, Q11 and Q13 and Attitude-Healthcare provider that included Q9, 

Q12 and Q14-Q16 (Model 2). The items loaded significantly on their corresponding factors 

(Knowledge, Attitude-Personal, and Attitude-Healthcare provider), and the fit indicators of 

Model 2 were better than that of Model 1, but they were not acceptable yet (Table 7).  

Therefore, we explored the modification statistics which suggested correlating the residuals of 

certain items within the factors to enhance the specification of the model.  

Model 3: The new model (Model 3), has the same structure as Model 2 but the residuals of the 

following items were correlated: Q3-Q4 (rQ14-Q15= 0.76, p-value< 0.001) and Q14-Q16 (rQ14-

Q16= 0.34, and rQ15-Q16= 0.35, both p-value< 0.001).  

The magnitude of χ2 statistic importantly reduced and Model 3 showed better fit indicators than 

Model 2 (Table 7), yet the model required to be better specified.  

Model 4: An additional analysis relying on item content and modification statistics suggested 

the creation of a new model (Model 4) with a cross-load of item Q13 on the two factors: 

Attitude-Personal and Attitude-Healthcare provider. This modification to the model structure 

was appropriate since the content of Q13 “If I believe that I need a tranquilizer and the doctor 

did not prescribe it, I will get it at the pharmacy without a prescription” includes information 

related to both Attitude factors.  

Model 4 showed acceptable fit indicators CFI= 0.93, TLI= 0.92, RSMEA= 0.054 and SRMR= 

0.05) (Table 7). The χ2 Difference Test showed a significant decrease in the magnitude of χ2 

with respect to Model 3 (Δ χ2= 67.66, Δdf= 1, p-value< 0.001). Model 4 also had the lowest 

AIC, BIC and aBIC values as compared to the other models (Table 7). In Model 4, all items 

loaded significantly on their corresponding factors (Table 8). Therefore, Model 4 was selected 

for the Galician adult population (Figure 5).  

There was a negative relation between Knowledge and Attitude-Personal factors (r= -0.60, p-

value< 0.0001), and a positive relation between Attitude-Personal and Attitude-Healthcare 

provider (r= 0.24, p-value< 0.038).  
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5.3.7. Construct validity of KAP questionnaire about tranquilizers in French in 

Lebanon 

 

Model 1: Following the structure of the model adopted in Galicia, we assigned the 16 

Knowledge and Attitude items to three factors: Knowledge (Q5-Q8 and Q10); Attitude-Personal 

(Q1-4 and Q11); Attitude-Healthcare provider (Q9, and Q12-Q16). Model 1 had poor fit 

indicators (Table 9) and item Q13 “If I believe that I need a tranquilizer and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription” did not significantly load on 

the factor “Attitude-Healthcare provider”. 

Model 2: Based on modification indexes, item Q13 was moved to factor Attitude-Personal 

(Model 2). All items loaded significantly on their respective factors and the model fit indicators 

improved but they were still not in the acceptable range (Table 9). 

Model 3: As suggested by the modification indexes, we correlated the residuals of items Q3 

and Q4 and those of Q11 and Q13. Model 3 showed an adequate fit; CFI= 0.93, TLI= 0.91 

RSMEA= 0.059 and SRMR= 0.055 (Table 9). The items loaded significantly on their 

corresponding factors (Table 10). The magnitude of χ2 statistic, AIC, BIC and aBIC was the 

lowest for Model 3 (Table 9). 

Therefore, Model 3 was adopted for the Lebanese population (Figure 6). The factors Knowledge 

and Attitude-Personal showed a negative correlation (r= -0.261, p< 0.0001). There was a weak 

but positive relation between Knowledge and Attitude-Healthcare provider (r= 0.151, p< 

0.001). No relation was observed between Attitude-Personal and Attitude-Healthcare provider 

(r= 0.046, p< 0.218). 

 

5.3.8. Questionnaire and item acceptability  

 

In Galicia, out of 879 individuals, 844 (96%) and 836 (95%) completed the KAP questionnaires 

on antibiotics and tranquilizers, respectively, revealing a high acceptability of these 

questionnaires by the Galician population. The proportion of the unanswered questions in the 

KAP questionnaire on antibiotics was between 0.4% and 2.7%, and that in the KAP 

questionnaire on tranquilizers ranged between 1% and 4%, indicating an elevated item-response 

rate.  

In Lebanon, out of 1046 individuals, 1016 (97.1%) and 1015 (97.0%) completed the KAP 

questionnaires in French about antibiotics and tranquilizers, respectively. The proportion of 

unanswered questions in the antibiotic questionnaire was between 0.1% and 4.4%, and that in 

the tranquilizer questionnaire ranged between 0.1% and 3.1%, indicating an elevated item-

response rate. 

Accordingly, the four questionnaires were deemed highly accepted by the general adult 

population in Galicia and Lebanon. 
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5.3.9. Questionnaire overall reliability 

 

Using data of the returned questionnaires, the reliability of the questionnaires in Galician and 

French languages about antibiotics and tranquilizers were assessed.   

Concerning the questionnaires in Galician, the KAP questionnaire about antibiotics had a 

Cronbach’s alpha= 0.62. For KAP questionnaire about tranquilizers, the Cronbach’s alpha was 

0.65 for the Knowledge factor, 0.72 for Attitude-Personal factor, and 0.65 for Attitude-

Healthcare provider factor. The two instruments validated in Galicia showed an acceptable 

reliability index. 

Regarding the questionnaires in French, the Cronbach’s alpha was low (0.54) for the KAP 

questionnaire on antibiotics, but acceptable for KAP questionnaire about tranquilizers (0.67).
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Table 1 Intraclass Correlation Coefficients (ICCs) and 95% Confidence Intervals (CIs) of the Knowledge and Attitude items of the Galician, Arabic and French 

versions of the questionnaire on antibiotic use  

№: number of participants who answered the KAP questionnaire on antibiotics on two occasions. The questionnaire in Galician was tested in Galicia, while those in Arabic and French 

were tested in Lebanon. 

 

Item 
ICC (95%CI) 

Galician (№=140) Arabic (№=60) French (№=31) 

Q1. Antibiotics are effective against viruses 0.82 (0.75, 0.87)  0.74 (0.57, 0.85) 0.94 (0.86, 0.97) 

Q2. When I get a cold, I take antibiotics to help me feel better faster 0.62 (0.48, 0.73) 0.72 (0.53, 0.83) 0.94 (0.88, 0.97) 

Q3. If I feel better after a few days, I sometimes stop taking my antibiotics before completing the course of treatment 0.40 (0.17, 0.57) 0.83 (0.72, 9.00) 0.79 (0.56, 0.90) 

Q4. I expect my doctor to prescribe antibiotics if I suffer from common cold or flu symptoms 0.68 (0.55, 0.77) 0.60 (0.33, 0.76) 0.82 (0.62, 0.91) 

Q5. It is good to be able to get antibiotics from relatives or friends without having to see a medical doctor 0.06 (-0.32, 0.32) 0.81 (0.69, 0.89) 0.84 (0.67, 0.92) 

Q6. When I have a sore throat, I prefer to use an antibiotic 0.62 (0.46, 0.73) 0.84 (0.73, 0.90) 0.96 (0.91, 0.98) 

Q7. Each type of infection needs a different antibiotic 0.67 (0.54, 0.77) 0.75 (0.60, 0.85) 0.78 (0.52, 0.89) 

Q8. Antibiotics can kill the bacteria that normally live on the skin and in the gut 0.67 (0.54, 0.77) 0.66 (0.42, 0.79) 0.84 (0.67, 0.92) 

Q9. If I feel side effects during a course of treatment of antibiotics, I should stop taking them as soon as possible 0.60 (0.44, 0.72) 0.73 (0.54, 0.84) 0.95 (0.90, 0.98) 

Q10. I take the antibiotics according to the doctor’s instructions 0.36 (0.10, 0.54) 0.65 (0.41, 0.79) 0.84 (0.67, 0.92) 

Q11. If antibiotics are consumed in excess, they will not work when they are really needed 0.19 (0.14, 0.42) 0.71 (0.51, 0.83) 0.67 (0.31, 0.84) 

Q12. I prefer to keep antibiotics at home in case there is a need for them later 0.58 (0.41, 0.70) 0.76 (0.60, 0.86) 0.87 (0.73, 0.94) 

Q13. I trust the doctor’s decision if s/he decides to prescribe or not prescribe antibiotics 0.50 (0.29, 0.64) 0.64 (0.39, 0.78) 0.52 (0.01, 0.77) 

Q14. If I believe that I need an antibiotic and the doctor did not prescribe it, I will get it at the pharmacy without a 

prescription 
0.50 (0.29, 0.64) 0.67 (0.45, 0.80) 0.85 (0.68, 0.93) 

Q15. Doctors often explain clearly to the patient the reasons for prescribing or not prescribing antibiotics 0.70 (0.58, 0.79) 0.77 (0.62, 0.86) 0.78 (0.55, 0.90) 

Q16. Doctors often explain clearly to the patient the instructions for the use of antibiotics 0.65 (0.51, 0.75) 0.82 (0.70, 0.89) 0.76 (0.49, 0.89) 

Q17. When you buy antibiotics, the pharmacist tells you about the importance of correct therapeutic 

compliance/adherence 
0.63 (0.48, 0.74) 0.90 (0.83, 0.94) 0.67 (0.38, 0.86) 
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Table 2 Intraclass Correlation Coefficients (ICCs) and 95% Confidence Intervals (CIs) of Knowledge and Attitude items of the Galician, Arabic and French 

versions of the questionnaire on tranquilizer use  

№: number of participants who answered the KAP questionnaire on tranquilizers on two occasions. The questionnaire in Galician was tested in Galicia, while those in Arabic and French 

were tested in Lebanon. 
 

 

Item 
ICC (95%CI) 

Galician (№= 137) Arabic (№= 60) French (№= 31) 

Q1. I would agree to take tranquilizers in order to sleep better 0.84 (0.77, 0.88) 0.74 (0.57, 0.85) 0.86 (0.71, 0.93) 

Q2. If I feel better after a few days, I will keep taking my tranquilizers even after completing the prescribed 

course of treatment 
0.72 (0.60, 0.80) 0.78 (0.62, 0.87) 0.69 (0.35, 0.85) 

Q3. I would take tranquilizers in order to enjoy myself with my family 0.77 (0.67, 0.83) 0.76 (0.60, 0.89) 0.76 (0.50, 0.88) 

Q4. I would agree to take tranquilizers when I feel down and sad in order 

to work better 
0.73 (0.62, 0.81) 0.77 (0.61, 0.86) 0.77 (0.52, 0.89) 

Q5. Tranquilizers reduce people’s control over what they do 0.68 (0.55, 0.78) 0.63 (0.38, 0.78) 0.68 (0.34, 0.85) 

Q6. People taking tranquilizers are at increased risk of traffic accidents 0.71 (0.59, 0.79) 0.54 (0.23, 0.73) 0.77 (0.52, 0.89) 

Q7. Psychotropic drugs (such as tranquilizers) may affect children’s learning 

abilities when prescribed to them 
0.71 (0.59, 0.80) 0.70 (0.50, 0.82) 0.88 (0.75, 0.94) 

Q8. If I feel side effects during a course of treatment of tranquilizers, I 

should stop taking it as soon as possible 
0.60 (0.43, 0.71) 0.57 (0.28, 0.74) 0.94 (0.87, 0.97) 

Q9. I would take the tranquilizers according to the doctor’s instructions 0.77 (0.67, 0.84) 0.66 (0.43, 0.80) 0.88 (0.75, 0.94)  

Q10. If tranquilizers are consumed in excess, they won´t work when they are 

really needed 
0.59 (0.42, 0.71) 0.75 (0.59, 0.85) 0.82 (0.63, 0.91) 

Q11. I prefer to keep tranquilizers at home in case there is a need for them 

later 
0.69 (0.56, 0.78) 0.65 (0.42, 0.79) 0.92 (0.83, 0.96) 

Q12. I will trust the doctor’s decision if s/he decides to prescribe or not prescribe 

tranquilizers 
0.82 (0.74, 0.87) 0.66 (0.43, 0.70) 0.75 (0.47, 0.88) 

Q13. If I believe that I need a tranquilizer and the doctor did not prescribe it, 

I will get it at the pharmacy without a prescription 
0.53 (0.34, 0.67) 0.68 (0.47, 0.81) 0.88 (0.75, 0.94) 

Q14. I think that doctors often explain clearly to the patients the reasons for prescribing or not prescribing 

tranquilizers 
0.65 (0.51, 0.75) 0.67 (0.45, 0.81) 0.72 (0.43, 0.87) 

Q15.  I think that doctors often explain clearly to the patients the instructions for the use of tranquilizers 0.63 (0.47, 0.74) 0.82 (0.69, 0.89) 0.88 (0.75, 0.94) 

Q16.  I think that, when dispensing tranquilizers, the pharmacists tell the customers about the importance of 

correct therapeutic compliance/adherence 
0.65  (0.51, 0.76) 0.76 (0.59, 0.86) 0.78 (0.55, 0.90) 
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Table 3 Comparison of the goodness of fit parameters between models of Knowledge, Attitudes and 

Practice questionnaire on antibiotic use in the Galician adult population 

Model 1 encompassed two factors (Knowledge and Attitude), Model 2 consisted of three factors (Knowledge, 

Attitude-Personal and Attitude-Healthcare provider) and Model 3 involved the same factors as Model 2 but 

excluding Q8. χ 2: Chi-square value; df: Degree of Freedom; p: p-value (Chi-square); RSMEA: Root Mean Squared 

Error Approximation; CFI: Comparative Fit Index; TLI: Tucker-Lewis Index; AIC: Akaike Information Criterion, 

BIC: Bayesian Information Criterion; aBIC: sample-size adjusted BIC; SRMR: Standardized Root Mean Square 

Residual 

Indicator Model 1 Model 2 Model 3 

χ 2 1037.074 580.45 248.49 

df 118 116 94 

p <0.0001 <0.0001 <0.0001 

RSMEA  

(90% CI) 

0.096  

(0.091, 0.102) 

0.069  

(0.063, 0.075) 

0.044  

(0.038, 0.051) 

CFI 0.55 0.77 0.92 

TLI 0.49 0.74 0.90 

AIC 67594.035 67141.414 62873.317 

BIC 67840.296 67397.146 63147.993 

aBIC 67675.160 67225.659 62963.803 

SRMR 0.088 0.073 0.047 
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Table 4 Factor loadings and standard errors from the three-factor model (Model 3) of the Knowledge, 

Attitudes and Practice questionnaire on antibiotic use in Galicia 

Item Loading 

estimate 

Standard 

Error 

P-value Standard 

loading 

estimate  

Knowledge 

Q1. Antibiotics are effective against viruses 1.65 0.09 <0.0001 0.60 

Q2. When I get a cold, I take antibiotics to help me feel better faster 1.46 0.08 <0.0001 0.81 

Q4. I expect my doctor to prescribe antibiotics if I suffer from 

common cold or flu symptoms 

1.22 0.09 <0.0001 0.40 

Q6. When I have a sore throat, I prefer to use an antibiotic 0.49 0.09 <0.0001 0.26 

Q7. Each type of infection needs a different antibiotic 0.12 0.08 0.014 0.09 

Q11. If antibiotics are consumed in excess, they will not work when 

they are really needed 

-0.38 0.06 <0.0001 -0.25 

Attitude-Personal 

Q3. If I feel better after a few days, I sometimes stop taking my 

antibiotics before completing the course of treatment 

1.55 0.09 <0.0001 0.55 

Q5. It is good to be able to get antibiotics from relatives or friends 

without having to see a medical doctor 

0.66 0.05 <0.0001 0.56 

Q6. When I have a sore throat, I prefer to use an antibiotic 0.84 0.12 <0.0001 0.37 

Q9. If I feel side effects during a course of treatment of antibiotics, I 

should stop taking them as soon as possible 

0.62 0.11 <0.0001 0.21 

Q10. I take the antibiotics according to the doctor’s instructions -0.40 0.05 <0.0001 -0.39 

Q12. I prefer to keep antibiotics at home in case there is a need for 

them later 

1.28 0.09 <0.0001 0.48 

Q13. I trust the doctor’s decision if s/he decides to prescribe or not 

prescribe antibiotics 

-0.34 0.08 <0.0001 -0.18 

Q14. If I believe that I need an antibiotic and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription 

0.90 0.06 <0.0001 0.54 

Attitude-Healthcare provider 

Q10. I take the antibiotics according to the doctor’s instructions 0.12 0.04 0.004 0.11 

Q13. I trust the doctor’s decision if s/he decides to prescribe or not 

prescribe antibiotics 

0.39 0.06 <0.0001 0.23 

Q15. Doctors often explain clearly to the patient the reasons for 

prescribing or not prescribing antibiotics 

1.76 0.08 <0.0001 0.77 

Q16. Doctors often explain clearly to the patient the instructions for 

the use of antibiotics 

1.69 0.08 <0.0001 0.82 

Q17. When you buy antibiotics, the pharmacist tells you about the 

importance of correct therapeutic compliance/adherence 

1.05 0.07 <0.0001 0.41 
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Figure 3 Representation of the model selected by CFA analysis (Model 3) for the Knowledge and Attitude 

construct of the KAP questionnaire on antibiotic use in the Galician adult population. 

Each of the three factors (Knowledge, Attitude-Personal and Attitude-Healthcare provider) is represented with its 

corresponding standardized items loadings and their residuals. Knowledge includes items that explore the 

knowledge of the adults towards antibiotics. Attitude-Personal encompasses statements about attitudes towards 

the personal use of antibiotics. Attitude-Healthcare provider involves phrases about the patient-healthcare provider 

relationship with respect to antibiotics. The double-sided arrows represent correlations between the variables. Q1-

Q7 and Q9-Q17 are items of the Knowledge and Attitude construct (Q8 was deleted in a previous step). The single 

headed arrows represent the correlation of the items and their respective factors. 
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Table 5 Comparison of the goodness of fit parameters between models of Knowledge, Attitudes and 

Practice questionnaire on antibiotic use in French language tested in the Lebanese adult population 

Model 1 consisted of three factors (Knowledge, Attitude-Personal and Attitude-Healthcare provider) and items 

were allocated based on the model adopted for Galicia. Model 2 differed from Model 1 by the inclusion of Q10 in 

the factor Attitude-Personal. In Model 3 items Q7 and Q9 were excluded and residuals of item Q10 and Q13 were 

correlated. In Model 4 additional correlations between item residuals were applied. In Model 4 item Q6 was moved 

to Attitude-Personal factor and additional item residuals were correlated. χ 2: Chi-square value; df: Degree of 

Freedom; p: p-value (Chi-square); RSMEA: Root Mean Squared Error Approximation; CFI: Comparative Fit 

Index; TLI: Tucker-Lewis Index; AIC: Akaike Information Criterion, BIC: Bayesian Information Criterion; aBIC: 

sample-size adjusted BIC; SRMR: Standardized Root Mean Square Residual 

 

 

 

 

 

 

 

Indicator Model 1 Model 2 Model 3 Model 4 Model 5 

χ 2 651.37 540.06 394.54 300.18 230.02 

df 116 114 85 82 79 

p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

RSMEA  

(90% CI) 

0.067 

(0.062, 0.072) 

0.061 

(0.056, 0.066) 

0.060 

(0.054, 0.066) 

0.051 

(0.045, 0.057) 

0.043 

(0.037, 0.050) 

CFI 0.75 0.801 0.847 0.892 0.926 

TLI 0.71 0.763 0.811 0.862 0.901 

AIC 78330.024 78222.720 68620.373 68532.006 68467.852 

BIC 78595.900 78498.443 68866.555 68792.959 68743.575 

aBIC 78424.391 78320.582 68707.750 68624.626 68565.714 

SRMR 0.067 0.059 0.052 0.046 0.042 
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Table 6 Factor loadings and standard errors from the three-factors model (Model 5) of the Knowledge, 

Attitudes and Practice questionnaire in French on antibiotic use in Lebanon 

Item Loading 

estimate 

Standard 

Error 

P-value  Standard 

loading 

estimate 

Knowledge     

Q1. Antibiotics are effective against viruses 1.227 0.065 <0.0001 0.524 

Q2. When I get a cold, I take antibiotics to help me feel better faster 1.136 0.065 <0.0001 0.811 

Q4. I expect my doctor to prescribe antibiotics if I suffer from 

common cold or flu symptoms 

0.970 0.081 <0.0001 0.335 

Q6. When I have a sore throat, I prefer to use an antibiotic 0.667 0.055 <0.0001 0.434 

Q8. Antibiotics can kill the bacteria that normally live on the skin and 

in the gut 

-0.145 0.072 0.044 -0.075 

Q11. If antibiotics are consumed in excess, they will not work when 

they are really needed 

-0.252 0.054 <0.0001 -0.173 

Attitude-Personal     

Q3. If I feel better after a few days, I sometimes stop taking my 

antibiotics before completing the course of treatment 

0.757 0.075 <0.0001 0.353 

Q5. It is good to be able to get antibiotics from relatives or friends 

without having to see a medical doctor 

0.818 0.052 <0.0001 0.603 

Q6. When I have a sore throat, I prefer to use an antibiotic 0.503 0.085 <0.0001 0.257 

Q10. I take the antibiotics according to the doctor’s instructions -0.317 0.043 <0.0001 -0.282 

Q12. I prefer to keep antibiotics at home in case there is a need for 

them later 

1.374 0.084 <0.0001 0.472 

Q14. If I believe that I need an antibiotic and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription 

1.051 0.064 <0.0001 0.579 

Attitude-Healthcare provider     

Q10. I take the antibiotics according to the doctor’s instructions 0.146 0.036 <0.0001 0.139 

Q13. I trust the doctor’s decision if s/he decides to prescribe or not 

prescribe antibiotics 

0.573 0.055 <0.0001 0.328 

Q15. Doctors often explain clearly to the patient the reasons for 

prescribing or not prescribing antibiotics 

1.718 0.082 <0.0001 0.778 

Q16. Doctors often explain clearly to the patient the instructions for 

the use of antibiotics 

1.508 0.074 <0.0001 0.711 

Q17. When you buy antibiotics, the pharmacist tells you about the 

importance of correct therapeutic compliance/adherence 

1.054 0.071 <0.0001 0.441 
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Figure 4 Representation of the model selected by CFA analysis (Model 5) for the Knowledge and Attitude 

construct of the questionnaire in French on antibiotic use in the Lebanese adult population.  

The model includes three factors (Knowledge, Attitude-personal and Attitude-Healthcare provider) that are 

represented with their corresponding items, the standardized loading of these items and their residuals. The 

correlation between an item and its corresponding factor(s) is represented by a single headed arrow. The 

correlation between factors is indicated by double-sided arrows. *** corresponds to p-values< 0.0001. 
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Table 7 Comparison of the goodness of fit parameters between models of KAP questionnaire on 

tranquilizer use in Galicia 

Model 1 included two factors: Knowledge and Attitudes. Model 2 encompassed three factors: Knowledge, Attitude-

Personal and Attitudes-Healthcare provider. Model 3 consisted of the three factors and residuals of similar items 

were correlated. Model 4 also comprised the three factors, with correlation of residuals between similar items and 

cross loading of item q13. χ 2: Chi-square value; df: Degree of freedom; CFI: Comparative Fit Index; TLI: Tucker-

Lewis Index; RSMEA: Root Mean Square Error Approximation; CI: Confidence Interval; SRMR: Standardized 

Root Mean Square Residual; AIC: Akaike Information Criterion; BIC: Bayesian Information Criterion; aBIC: 

Sample-size adjusted BIC.  

 

Indicator Model 1 Model 2 Model 3 Model 4 

χ 2 1939.22 613.21 400.25 332.59 

df 103 101 97 96 

p <0.001 <0.001 <0.001 <0.001 

RSMEA  

(90% CI) 

0.146 

(0.140, 0.152) 

0.078 

(0.072, 0.084) 

0.061 

(0.055, 0.067) 

0.054 

(0.048, 0.061) 

CFI 0.47 0.85 0.91 0.93 

TLI 0.39 0.83 0.89 0.92 

AIC 63586 62264 62059 61994 

BIC 63818 62505 62319 62258 

aBIC 63662 62343 62145 62081 

SRMR 0.13 0.07 0.06 0.05 
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Table 8 Standard loading estimates of the Knowledge and Attitude items of the tranquilizer questionnaire 

in Galician on their respective factors (Model 4) 

Item Loading 

estimate 

Standard 

Error 

P-value Standard 

loading 

estimate  

Knowledge 

Q5. Tranquilizers reduce people’s control over what they do 1.32 0.07 <0.0001 0.64 

Q6. People taking tranquilizers are at increased risk of traffic 

accidents 

1.31 0.06 <0.0001 0.74 

Q7. Psychotropic drugs (such as tranquilizers) may affect children’s 

learning abilities when prescribed to them 

1.15 0.06 <0.0001 0.67 

Q8. If I feel side effects during a course of treatment of 

tranquilizers, I should stop taking it as soon as possible 

0.57 0.08 <0.0001 0.26 

Q10. If tranquilizers are consumed in excess, they won´t work when 

they are really needed 

0.65 0.06 <0.0001 0.37 

Attitude-Personal 

Q1. I would agree to take tranquilizers in order to sleep better 1.38 0.08 <0.0001 0.64 

Q2. If I feel better after a few days, I will keep taking my tranquilizers 

even after completing the prescribed course of treatment 

0.71 0.06 <0.0001 0.45 

Q3. I would take tranquilizers in order to enjoy myself with my family 0.96 0.06 <0.0001 0.50 

Q4. I would agree to take tranquilizers when I feel down and sad in 

order to work better 

1.10 0.06 <0.0001 0.55 

Q11. I prefer to keep tranquilizers at home in case there is a need for 

them later 

1.20 0.08 <0.0001 0.54 

Q13. If I believe that I need a tranquilizer and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription 

0.66 0.06 <0.0001 0.47 

Attitude-Healthcare provider 

Q9. I would take the tranquilizers according to the doctor’s 

instructions 

0.88 0.08 <0.0001 0.48 

Q12. I will trust the doctor’s decision if s/he decides to prescribe or 

not prescribe tranquilizers 

1.60 0.13 <0.0001 0.81 

Q13. If I believe that I need a tranquilizer and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription 

-0.55 0.07 <0.0001 -0.33 

Q14. I think that doctors often explain clearly to the patients the 

reasons for prescribing or not prescribing tranquilizers 

1.03 0.06 <0.0001 0.48 

 

Q15. I think that doctors often explain clearly to the patients the 

instructions for the use of tranquilizers 

0.92 0.06 <0.0001 0.44 

Q16. I think that, when dispensing tranquilizers, the pharmacists tell 

the customers about the importance of correct therapeutic 

compliance/adherence 

0.61 0.08 <0.0001 0.26 
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Figure 5 Confirmatory Factorial Analysis model (Model 4) of the Knowledge and Attitudes construct of the 

of the questionnaire on tranquilizer use in the Galician adult population.  

The model includes three factors (Knowledge, Attitude-Personal and Attitude-Healthcare provider) that are 

represented with their corresponding items, the standardized loading of these items and their residuals. The 

correlation between an item and its corresponding factor(s) is represented by a single headed arrow. The correlation 

between factors is indicated by double-sided arrows. The asterisks represent the level of significance: *** and * 

correspond to p-values < 0.0001 and < 0.01, respectively. 
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Table 9 Comparison of the goodness of fit parameters between models of Knowledge, Attitude and Practice 

questionnaire on tranquilizer use in French language tested in the Lebanese adult population 

Model 1 consisted of three factors (Knowledge, Attitude-Personal and Attitude-Healthcare provider) and items 

were allocated based on the model adopted for Galicia. Model 2 differed from Model 1 by the inclusion of Q13 in 

the factor Attitude-Personal. Model 3 had the same structure as Model 2 but residuals of similar items were 

correlated. χ 2: Chi-square value; df: Degree of freedom; CFI: Comparative Fit Index; TLI: Tucker-Lewis Index; 

RSMEA: Root Mean Square Error Approximation; CI: Confidence Interval; SRMR: Standardized Root Mean 

Square Residual; AIC: Akaike Information Criterion; BIC: Bayesian Information Criterion; aBIC: Sample-size 

adjusted BIC

Indicator Model 1 Model 2 Model 3 

χ 2 801.956 610.044 451.471 

df 101 101 99 

p <0.0001 <0.0001 <0.0001 

RSMEA  

(90% CI) 

0.083  

(0.077, 0.088) 

0.070 

(0.065, 0.076) 

0.059 

(0.054, 0.065) 

CFI 0.86 0.90 0.927 

TLI 0.83 0.88 0.912 

AIC 71168.874 70976.962 70822.388 

BIC 71419.929 71228.017 71083.288 

aBIC 71257.948 71066.036 70914.956 

SRMR 0.087 0.059 0.055 
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Table 10 Standard loading estimates of the Knowledge and Attitude items of the tranquilizer questionnaire 

(Model 3) in French on their respective factors 

Item Loading 

estimate 

Standard 

Error 

P-value Standard 

loading 

estimate  

Knowledge 

Q5. Tranquilizers reduce people’s control over what they do 1.435 0.052 <0.0001 0.713 

Q6. People taking tranquilizers are at increased risk of traffic 

accidents 

1.481 0.053 <0.0001 0.836 

Q7. Psychotropic drugs (such as tranquilizers) may affect children’s 

learning abilities when prescribed to them 

1.015 0.045 <0.0001 0.612 

Q8. If I feel side effects during a course of treatment of 

tranquilizers, I should stop taking it as soon as possible 

0.502 0.065 <0.0001 0.243 

Q10. If tranquilizers are consumed in excess, they won´t work when 

they are really needed 

0.568 0.050 <0.0001 0.350 

Attitude-Personal 

Q1. I would agree to take tranquilizers in order to sleep better 1.190 0.043 <0.0001 0.719 

Q2. If I feel better after a few days, I will keep taking my 

tranquilizers even after completing the prescribed course of 

treatment 

0.755 0.032 <0.0001 0.664 

Q3. I would take tranquilizers in order to enjoy myself with my 

family 

1.045 0.040 <0.0001 0.671 

Q4. I would agree to take tranquilizers when I feel down and sad in 

order to work better 

1.210 0.042 <0.0001 0.708 

Q11. I prefer to keep tranquilizers at home in case there is a need for 

them later 

1.195 0.052 <0.0001 0.584 

Q13. If I believe that I need a tranquilizer and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription 

0.604 0.037 <0.0001 0.482 

Attitude-Healthcare provider 

Q9. I would take the tranquilizers according to the doctor’s 

instructions 

0.429 0.042 <0.0001 0.305 

Q12. I will trust the doctor’s decision if s/he decides to prescribe or 

not prescribe tranquilizers 

0.763 0.048 <0.0001 0.419 

Q14. I think that doctors often explain clearly to the patients the 

reasons for prescribing or not prescribing tranquilizers 

1.396 0.034 <0.0001 0.870 

Q15. I think that doctors often explain clearly to the patients the 

instructions for the use of tranquilizers 

1.445 0.035 <0.0001 0.918 

Q16. I think that, when dispensing tranquilizers, the pharmacists tell 

the customers about the importance of correct therapeutic 

compliance/adherence 

0.967 0.041 <0.0001 0.568 
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Figure 6 Confirmatory Factorial Analysis model (Model 3) of the Knowledge and Attitudes construct of the 

KAP questionnaire in French on tranquilizer use in the Lebanese adult population. 

The model includes three factors (Knowledge, Attitude-personal and Attitude-Healthcare provider) that are 

represented with their corresponding items, the standardized loading of these items and their residuals. The 

correlation between an item and its corresponding factor(s) is represented by a single headed arrow. The correlation 

between factors is indicated by double-sided arrows. *** corresponds to p-values < 0.0001. 
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5.4. Association of Knowledge and Attitudes with Practices of antibiotic 

misuse 
 

The two KAP studies about antibiotics in Galicia and Lebanon have been published (Drug 

Safety 2021 (in print) and Plos One 2020, 15(7): e0232464). The corresponding publications 

are available in Annex II page 209 and 221. 

 

5.4.1. Cross-sectional study in Lebanon 

 

Participants՚ socio-demographic characteristics  

One-thousand four-hundred twenty-one individuals completed the KAP questionnaire on 

antibiotics in Lebanon and were included in the analysis. The demographic characteristics of 

the participants are represented in Table 11. Almost two-thirds (64.1%) of the participants 

reported not always visiting a physician in case of illness; 34.3% due to lack of time, 27% 

declared that it was unnecessary to always consult a physician, and 8.9% because of financial 

reasons. A similar fraction (60%) mentioned having consulted a doctor over the phone. 

 

Patterns of antibiotic misuse  

In the month preceding the study, more than one-quarter of study participants (16%, N=277) 

had used antibiotics and 41.4% of them (N=94) showed signs of at least one antibiotic misuse 

Practice. The most common misuse Practices involved non-prescribed use of antibiotics 

(22.5%), storing antibiotic leftover for future need and/or sharing the leftover with someone 

else (22%), and doubling the prescribed dose of antibiotics or taking the skipped dose when 

recalled, in case of forgetting to take the previous dose (10.6%).  

 

Association of Knowledge about antibiotics with the misuse Practices of these drugs 

Individuals who did not know that antibiotics are not effective against viruses had twice the 

odds to present any antibiotic misuse Practice [Q1 aIqOR: 2.08 (95% CI: 1.32, 3.19)] (Table 

12). In specific, they had higher chance of using antibiotics without medical prescription 

[aIqOR: 2.83 (95% CI: 1.61, 5.33)], seizing the course of treatment before completion [aIqOR: 

2.66 (95% CI: 1.07, 6.27)], and changing the prescribed dose without medical advice [aIqOR: 

5.94 (95% CI: 1.23, 28.04)] (Table 13).  

Individuals who ignored that antibiotics do not treat colds had substantial higher odds of the 

outcome “any misuse Practice” of antibiotics than those who had better knowledge [Q5 aIqOR: 

1.81 (95% CI: 1.41, 2.29)] (Table 12). Specifically, they had more than two-fold higher chance 

to use antibiotics without prescription [Q5 aIqOR: 2.29 (95% CI: 1.69, 3.22)], shorten the 

course of antibiotic treatment [Q5 aIqOR: 2.36 (95% CI: 1.52, 3.73)], store or share antibiotic 

leftover [Q5 aIqOR: 2.22 (95% CI: 1.57, 3.04)] and modify the prescribed dose of antibiotics 

without medical approval [Q5 aIqOR: 4.42 (95% CI: 2.14, 9.38)]. These individuals also had 

considerable higher odds of doubling the subsequent dose of antibiotics or taking it when 

remembered when a previous dose was forgotten [Q5 aIqOR: 1.94 (95% CI: 1.26, 3.13)] (Table 

13). 
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Association of Attitudes towards antibiotics with the misuse Practices of these drugs 

Individuals who preferred to use antibiotics to treat sore throat had more than twice higher odds 

of misusing antibiotics than those who did not prefer to take antibiotics for this purpose [Q7 

aIqOR: 2.19 (95% CI: 1.61, 2.93)] (Table 12). In concrete, they had three times the chance to 

self-prescribe antibiotics [Q7 aIqOR: 3.30 (95% CI: 2.29, 5.00)], were more likely to curtail 

the treatment course [Q7 aIqOR: 2.19 (95% CI: 1.22, 3.86)], store or share antibiotic leftover 

[Q7 aIqOR: 2.10 (95% CI: 1.40, 3.05)], and modify the prescribed dose without medical advice 

[Q7 aIqOR: 4.01 (95% CI: 1.69, 9.54)] (Table 13). 

Individuals who preferred to store antibiotics at home for potential need in the future had 

substantial odds of misusing these drugs [Q11 aIqOR: 2.44 (95% CI: 1.68, 3.46)] (Table 12). In 

particular, they had more than three-fold the odds of using unprescribed antibiotics [Q11 

aIqOR: 3.64 (95% CI: 2.19, 6.05)], and five-fold higher chance of changing the prescribed dose 

of antibiotics without medical approval [Q11 aIqOR: 5.05 (95% CI: 1.59, 16.78)] (Table 13). 

Similar findings were obtained for individuals who showed their agreement on statements about 

buying unprescribed antibiotics in case they think that they need an antibiotic, but the physician 

did not prescribe it (Q13) (Table 12 and Table 13). 

 

Association of Attitudes toward healthcare provider with the misuse Practices of antibiotics 

Individuals who agreed that the physician clearly explains to the patient the reasons for 

prescribing or not prescribing antibiotics had lower odds to use antibiotics without medical 

prescription [Q14 aIqOR: 0.63 (95% CI: 0.43, 0.92)] (Table 13).  

Similar findings were observed for individuals who agreed that the physician clearly explains 

the instructions of use of antibiotics (Q15). These individuals had reduced odds of the outcome 

“any antibiotic misuse practice” [Q15 aIqOR: 0.66 (95% CI: 0.47, 0.90)] and especially, they 

are less likely to use unprescribed antibiotics [Q15 aIqOR: 0.59 (95% CI: 0.37, 0.90)] (Table 12 

and Table 13). 
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Table 11 Demographic characteristics of individuals participated in the cross-sectional study about the 

association of Knowledge and Attitudes with Practices of antibiotic misuse in Lebanon 

*: the outcome “any misuse” encompasses one or more of the following Practices: use without prescription, 

shortened treatment, modified dose, doubling a skipped dose, or taking it when remembered. 

 

 Characteristic Total (№= 1421) Any Misuse in the last month (№= 94)* 
 Gender   

 Male 276 (19.4%) 22 (23.4%) 
 Female 1092 (76.8%) 69 (73.4%) 
 Missing 53 (3.7%) 3 (3.2%) 
 Age   

 <38 years 355 (25.0%) 37 (39.4%) 
 39 -42 years 227 (16.0%) 14 (14.9%) 
 43 - 47 years 313 (22.0%) 13 (13.8%) 
 >= 48 years 259 (18.2%) 14 (14.9%) 
 Missing 267 (18.8%) 16 (17.0%) 

 Marital status 

Married 

 

1327 (93.4%) 

 

87 (92.6%) 
 Other 74 (5.2%) 6 (6.4%) 
 Missing 20 (1.4%) 1 (1.1%) 
 Educational level   

 Until high school 252 (17.7%) 31 (33.0%) 
 University 1157 (81.4%) 62 (66.0%) 
 Missing 12 (0.8%) 1 (1.0%) 

 Spouse educational level 

Until high school 
313 (22.0%) 36 (38.3%) 

 University 1028 (72.3%) 53 (56.4%) 
 Missing 80 (5.6%) 5 (5.3%) 

 Number of family members 

2-4 

 

555 (39.1%) 

 

36 (38.3%) 
 5-6 715 (50.3%) 50 (53.2%) 
 >6 129 (9.1%) 6 (6.4%) 
 Missing 22 (1.5%) 2 (2.1%) 

 Family income 

<500$ 

 

21 (1.5%) 

 

2 (2.1%) 
 500$ - 1499$ 260 (18.3%) 34 (36.2%) 
 1500 - 2500$ 223 (15.7%) 17 (18.1%) 
 >2500$ 808 (56.9%) 36 (38.3%) 
 Missing 109 (7.7%) 5 (5.3%) 

 Consulting a doctor 

 Rarely or never 

 

155 (10.9%) 

 

8 (8.5%) 
 Sometimes 756 (53.2%) 63 (67.0%) 
 Always 493 (34.7%) 22 (23.4%) 
 Missing 17 (1.2%) 1 (1.1%) 

 Reasons for not always consulting a doctor 
 No need 390 (27.4%) 24 (25.5%) 
 Fear 29 (2.0%) 2 (2.1%) 
 No money 127 (8.9%) 20 (21.3%) 
 No time 321 (22.6%) 26 (27.7%) 
 Long waiting time 166 (11.7%) 15 (16%) 
 No near clinic 53 (3.7%) 4 (4.3%) 

Ever received medical consultation over the phone 
 No 491 (34.6%) 30 (31.9%) 
 Yes 892 (62.8%) 62 (66%) 
 Missing 38 (2.7%) 2 (2.1%) 
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Table 12 Association of Knowledge and Attitudes with the outcome “any misuse” Practice of antibiotics in 1392 Lebanese parents of schoolchildren 

Knowledge or attitude statements 
Percentile of responses No misuse  

№ 

Any Misuse  

№ 
alqOR** (95%CI) 

25% 50% 75% 

Q1. Antibiotics are effective against viruses 0 4 7 1171 86 2.08 (1.32, 3.19) 

Q2. Each type of infection needs a different antibiotic 8 10 10 1174 87 1.17 (0.94, 1.44) 

Q3. Antibiotics can kill the bacteria that normally live on the skin and in the gut 5 8 10 1138 85 1.16 (0.77, 1.61) 

Q4. If antibiotics are consumed in excess, they won’t work when they are really needed 8 10 10 1168 85 0.96 (0.81, 1.14) 

Q5. When I get a cold, I take antibiotics to help me feel better faster 0 0 4 1187 88 1.81 (1.41, 2.29) 

Q6. I expect my doctor to prescribe antibiotics if I suffer from common cold or flu symptoms 0 5 9 1180 88 1.42 (0.91, 2.36) 

Q7. When I have a sore throat, I prefer to use an antibiotic 0 0 5 1187 88 2.19 (1.61, 2.93) 

Q8. If I feel side effects during a course of treatment of antibiotics, I should stop taking them 

as soon as possible 
5 9 10 1170 86 1.40 (0.95, 2.01) 

Q9. It is good to be able to get antibiotics from relatives or friends without having to see a 

medical doctor 
0 0 0 1186 88 1.00 (1.00, 1.00) 

Q10. I take the antibiotics according to the doctor’s instructions 10 10 10 1186 86 1.00 (1.00, 1.00) 

Q11. I prefer to keep antibiotics at home in case there is a need for them later 0 2 6 1181 86 2.44 (1.68, 3.46) 

Q12. I trust the doctor’s decision if s/he decides to prescribe or not prescribe antibiotics 8 9 10 1183 87 0.88 (0.76, 1.04) 

Q13. If I believe that I need an antibiotic and the doctor did not prescribe it, I will get it at the 

pharmacy without a prescription 
0 0 2 1180 87 1.51 (1.35, 1.72) 

Q14. Doctors often explain clearly to the patient the reasons for prescribing or not prescribing 

antibiotics 
5 7 9 1180 86 0.75 (0.57, 1.00) 

Q15. Doctors often explain clearly to the patient the instructions for the use of antibiotics 5 8 10 1179 86 0.66 (0.47, 0.90) 

Q16. When you buy antibiotics, the pharmacist tells you about the importance of correct 

therapeutic compliance/adherence 
3 6 9 1181 87 1.27 (0.83, 1.87) 

№: number of events; aIqOR: adjusted interquartile Odds Ratio; *: the outcome “any misuse” encompasses one or more of the following Practices: use without prescription, shortened treatment, 

modified dose, doubling a skipped dose, or taking it when remembered; **: adjusted for gender and age 
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Table 13 Association of Knowledge and Attitudes with specific aspects of antibiotic misuse Practices in Lebanese parents of schoolchildren 

Knowledge and Attitude statements 

Use without 

prescription 

(№=1361) 

Shortened 

treatment 

(№=1376) 

Changed dose 

 

(№= 1293) 

Improper action 

when skipping a 

dose (№= 1295) 

Stored or shared 

leftovers  

(№= 1298) 

№ 
alqOR* 

(95%CI) 
№ 

alqOR* 

(95%CI) 
№ 

alqOR* 

(95%CI) 
№ 

alqOR* 

(95%CI) 
№ 

alqOR* 

(95%CI) 

Q1. Antibiotics are effective against viruses 47 
2.83  

(1.61, 5.33)  
23 

2.66  

(1.07, 6.27) 
10 

5.94 

(1.23, 28.04) 
24 

1.71 

(0.75, 3.58) 
46 

1.71 

(1.00, 3.19) 

Q2. Each type of infection needs a different antibiotic 49 
1.17  

(0.86, 1.59) 
23 

1.28  

(0.77, 2.07) 
11 

0.77 

(0.52, 1.17) 
24 

1.14 

(0.76, 1.77) 
46 

1.06 

(0.81, 1.42) 

Q3. Antibiotics can kill the bacteria that normally live on the skin and in the 

gut 
49 

0.86  

(0.53, 1.40) 
22 

0.86  

(0.73, 1.76) 
11 

0.70 

(0.25, 1.84) 
24 

1.16 

(0.56, 2.49) 
45 

1.40 

(0.82, 2.49) 

Q4. If antibiotics are consumed in excess, they won’t work when they are 

really needed 
45 

0.94  

(0.76, 1.17)  
21 

0.86  

(0.64, 1.17) 
9 

0.72 

(0.50, 1.04) 
22 

1.08 

(0.72, 1.59) 
43 

0.98 

(0.76, 1.21) 

Q5. When I get a cold, I take antibiotics to help me feel better faster 49 
2.29  

(1.69, 3.22) 
23 

2.36  

(1.52, 3.73) 
11 

4.42 

(2.14, 9.38) 
24 

1.94 

(1.26, 3.13) 
46 

2.22 

(1.57, 3.04) 

Q6. I expect my doctor to prescribe antibiotics if I suffer from common cold 

or flu symptoms 
49 

1.42  

(0.76, 2.77) 
23 

3.52  

(1.30, 10.60) 
11 

1.20 

(0.29, 4.79) 
24 

1.20 

(0.52, 3.00) 
47 

1.42 

(0.76, 2.77) 

Q7. When I have a sore throat, I prefer to use an antibiotic 49 
3.30  

(2.29, 5.00) 
23 

2.19  

(1.22, 3.86) 
11 

4.01 

(1.69, 9.54) 
24 

1.34 

(0.73, 2.39) 
47 

2.10 

(1.40, 3.05) 

Q8. If I feel side effects during a course of treatment of antibiotics, I should 

stop taking them as soon as possible 
47 

2.49  

(1.28, 4.83) 
23 

2.70  

(1.00, 7.59) 
10 

1.28 

(0.42, 3.86) 
24 

1.05 

(0.56, 2.10) 
46 

1.16 

(0.70, 1.84) 

Q9. It is good to be able to get antibiotics from relatives or friends without 

having to see a medical doctor 
49 

1.00  

(1.00, 1.00) 
23 

1.00  

(1.00, 1.00) 
11 

1.00  

(1.00, 1.00) 
24 

1.00 

(1.00, 1.00) 
47 

1.00 

(1.00, 1.00) 

Q10. I take the antibiotics according to the doctor’s instructions 47 
1.00  

(1.00, 1.00) 
23 

1.00  

(1.00, 1.00) 
10 

1.00  

(1.00, 1.00) 
24 

1.00  

(1.00, 1.00) 
50 

1.00 

(1.00, 1.00) 

Q11. I prefer to keep antibiotics at home in case there is a need for them 

later 
47 

3.64  

(2.19, 6.05)  
23 

2.08  

(1.06, 4.00) 
10 

5.05  

(1.59, 16.78) 
24 

1.06  

(0.53, 2.08) 
46 

3.30 

(1.97, 5.29) 

Q12. I trust the doctor’s decision if s/he decides to prescribe or not prescribe 

antibiotics 
48 

0.86  

(0.71, 1.08) 
23 

0.83  

(0.61, 1.12) 
11 

0.59  

(0.41, 0.85) 
24 

0.89  

(0.71, 1.37) 
47 

0.88 

(0.71, 1.10) 

Q13. If I believe that I need an antibiotic and the doctor did not prescribe it, 

I will get it at the pharmacy without a prescription 
48 

1.64  

(1.39, 1.90)  
23 

1.49  

(1.19, 1.88) 
11 

1.64  

(1.21, 2.25) 
24 

1.51  

(1.21, 1.88) 
47 

1.54 

(1.32, 1.82) 

Q14. Doctors often explain clearly to the patient the reasons for prescribing 

or not prescribing antibiotics 
47 

0.63  

(0.43, 0.92) 
23 

0.66  

(0.39, 1.13) 
11 

0.60  

(0.27, 1.26) 
23 

1.22  

(0.69, 2.22) 
46 

0.89 

(0.60, 1.36) 

Q15. Doctors often explain clearly to the patient the instructions for the use 

of antibiotics 
47 

0.59  

(0.37, 0.90) 
23 

0.59  

(0.31, 1.16) 
11 

0.44  

(0.17, 1.10) 
23 

0.77  

(0.39, 1.54) 
46 

0.62 

(0.39, 1.00) 

Q16. When you buy antibiotics, the pharmacist tells you about the 

importance of correct therapeutic compliance/adherence 
48 

2.44  

(1.27, 4.61) 
23 

1.50  

(0.65, 3.46) 
11 

3.81  

(0.89, 16.16) 
24 

1.27  

(0.57, 2.84) 
47 

1.42 

(0.78, 2.57) 

№: number of events; aIqOR: adjusted interquartile Odds Ratio; *: adjusted for gender and age 
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5.4.2. Comparision study of cross-sectional and longitudinal approaches in studies 

about Knowledge, Attitude and antibiotic misuse Practices in Galicia 

 

Participants՚ socio-demographic characteristics  

Eight hundred forty-seven out of 890 individuals completed the baseline KAP questionnaire on 

antibiotics, of whom 115 showed signs of antibiotic misuse Practices. Forty-three approached 

individuals refused to participate in the study because of lack of time. One hundred (11.81%) 

of the 847 participants dropout from the study; 76 did not have time to answer the follow-up 

questions because of work or family duties and 24 had given incorrect phone number. 

Therefore, data collected from the remaining 747 individuals who answered the baseline 

questionnaire and at least one follow-up questionnaire were included in the analysis. 

Table 14 represents the general demographic characteristics of the 747 individuals. Most of them 

were females (N= 560, 75.0%), university graduates (N= 462, 61.8%), employed (N= 561, 

75.1%), and living in a household with ≤ 4 members (N= 609, 81.5%). Around half of the 

participants (N= 381, 51.0%) reported not always visiting the doctor in case of sickness and 

40.0% (N= 299) declared ever receiving a medical prescription over the phone. 

Regarding those 100 individuals who dropped out from the study, their level of agreement on 

Knowledge and Attitude statements was not notably different from that of those who were 

followed-up. Besides, the two groups did not differ with respect to antibiotic misuse practices.   

 

5.4.2.1. Cross-Sectional data analysis 

Seventy-eight individuals showed signs of antibiotic misuse Practices. In this study, antibiotic 

misuse was defined as the occurrence of one or more of the following Practices: use without 

prescription, shortened treatment, modified dose, doubling a skipped dose, or taking it when 

remembered. As shown in Table 15, low level of Knowledge and medically inappropriate 

Attitudes were substantially associated with antibiotic misuse Practices.  

Association of Knowledge about antibiotics with the misuse Practices of these drugs 

Individuals who highly agreed on using antibiotics to alleviate common cold symptoms had 

three-fold higher odds of antibiotic misuse than those who totally rejected using antibiotics for 

these purposes [Q2 aOR: 2.48 (95%CI: 1.48, 4.15)] (Table 15).  

Individuals who showed agreement on storing antibiotics at home for a potential need in the 

future had almost six times higher odds of antibiotic misuse than those who refused keeping 

antibiotics at home [Q11 aOR: 5.66 (95%CI: 3.14, 10.22)] (Table 15). 

Association of Attitudes towards antibiotics with the misuse Practices of these drugs 

Individuals with a high level of agreement on the statement about quitting antibiotic treatment 

earlier than prescribed had considerable higher odds of antibiotic misuse than those who 

completely disagreed on abandoning antibiotic treatment before completing the recommended 

duration [Q3 aOR: 4.44 (95%CI: 2.69, 7.32)] (Table 15).   

Individuals who did not show a complete disagreement with the statement about tendency to 

get antibiotics from relatives or friends without consulting a doctor had five times higher odds 

of misusing antibiotics [Q5 aOR:5.12 (95%CI: 2.83, 9.26)] than those who fully rejected this 

statement (Table 15).  
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Individuals who preferred using antibiotics to treat sore throat infections had substantial higher 

odds of antibiotic misuse than those who did not prefer to use antibiotic for these conditions 

[Q6 aOR:2.68 (95%CI: 1.60, 4.49)] (Table 15).  

High odds of antibiotic misuse were observed for those who mentioned that they do not usually 

adhere to the prescribed treatment regimen [Q9 aOR: 2.88 (95%CI 1.09, 7.60)] (Table 15). 

Likewise, individuals who do not know that excessive intake of antibiotics renders them 

ineffective were more likely to misuse antibiotics than their counterparts [Q10 aOR:1.94 

(95%CI: 1.19, 3.18)] (Table 15).   

Association of Attitudes towards healthcare-provider with the misuse Practices of these drugs 

Higher odds of antibiotic misuse were observed for individuals who would accept buying 

unprescribed antibiotics even when the doctor does not prescribe them [Q13 aOR: 2.47 (95%CI: 

1.45, 4.20)] (Table 15). 

 

5.4.2.2. Cohort data analysis  

Person-time approach using Poisson regression: Practices of antibiotic misuse was reported 

by 46 individuals during the follow-up assessment. Unlike the findings of cross-sectional 

approach, Poisson regression analysis showed associations with antibiotic misuse Practices for 

only three of the 16 Knowledge and Attitude statements: 1) agreement on the statement about 

the willingness to store antibiotics for a potential need in the future [Q11 aIRR6-10: 2.33 (95%CI: 

1.20, 4.54)], 2) agreement on the statement about using antibiotics in case of cold symptoms 

[Q2 aIRR3-10: 2.28 (95%CI: 1.24, 4.21)] and 3) incomplete agreement on adhering to the 

prescribed treatment guidelines [Q9 aIRR: 3.02 (95%CI: 1.04, 8.70) (Table 15).  

Longitudinal approach using GLMM: The follow-up data yielded fifty events of antibiotic 

misuse that were included in GLMM analysis. There was no association between the 

Knowledge and Attitude statements and antibiotic misuse Practices, except for the statement 

about the willingness to store antibiotics for a potential need in the future [Q11 aOR6-10: 2.64 

(1.39, 5.02)] (Table 15).  

 

Robustness analysis of the cohort approach 

Table 16 about MICE (missing data) analysis demonstrates that there was no substantial 

difference between aIRRs computed from data collected in this study and those calculated from 

imputed data. In addition, MICE confirmed that Knowledge and Attitudes were not associated 

with Practices of misuse of antibiotics. The two sensitivity analyses under extreme 

assumptions, i.e., 1) all individuals who dropped out had misused antibiotics and 2) all 

individuals who dropped out had not misused antibiotics, yielded similar findings to that of 

MICE analysis (Table 17).
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Table 14 General characteristic of individuals who participated in the study about the association of 

Knowledge and Attitudes with Practices of antibiotic misuse in Galicia 

№: Number of participants 

 

 

Characteristic Total  

(№= 747) 

Cross sectional Study (№= 747) 

Misuse 

Cohort Study (№= 747) 

Misuse 

No (№= 669) Yes (№= 78) No (№= 701) Yes (№= 46) 

Gender      

Male 187 (25%) 164 (24.5%) 23 (29.5%) 173 (24.7%) 14 (30.4%) 

Female 560 (75%) 505 (75.5%) 55 (70.5%) 528 (75.3) 32 (69.6%) 

Missing 0 0 0 0 0 

Age      

<35 years 131 (17.5%) 114 (17%) 17 (21.8%) 122 (17.4%) 9 (19.6%) 

36 - 45 years 373 (49.9%) 345 (51.6%) 28 (35.9%) 347 (49.5%) 26 (56.5%) 

>= 46 years 243 (32.5%) 210 (31.4%) 33 (42.3%) 232 (33.1%) 11 (23.9%) 

Missing 0 0 0 0 0 

Educational level      

Until high school 258 (34.5%) 228 (34.1%) 30 (38.5%) 433 (61.8%) 17 (37%) 

University 462 (61.8%) 418 (62.5%) 44 (56.4%) 241 (34.4%) 29 (63%) 

Missing 27 (3.6%) 23 (3.4%) 4 (5.1%) 27 (3.9%) 0 

Family size 

≤4 

 

609 (81.5%) 

 

543 (81.2%) 

 

66 (84.6%) 

 

569 (81.2%) 

 

40 (87%) 

>4 111 (14.9%) 102 (15.2%) 9 (11.5%) 105 (15%) 6 (13%) 

Missing 27 (3.6%) 24 (3.6%) 3 (3.8%) 27 (3.9%) 0 

Consulting a doctor      

Not always 381 (51%) 337 (50.4%) 44 (56.4%) 353 (50.4%) 28 (60.9%) 

Always 338 (45.2%) 307 (45.9%) 31 (39.7%) 320 (45.6%) 18 (39.1%) 

Missing 28 (3.7%) 25 (3.7%) 3 (3.8%) 28 (4%) 0 

Phone medical 

consultation  

No 

 

 

419 (56.1%) 

 

 

378 (56.5%) 

 

 

41 (52.6%) 

 

 

388 (55.3%) 

 

 

31 (67.4%) 

Yes 299 (40%) 265 (39.6%) 34 (43.6%) 284 (40.5%) 15 (32.6%) 

Missing 29 (3.4%) 26 (3.9%) 3 (3.8%) 29 (4.1%) 0 

Employment status      

Employed 561 (75.1%) 502 (75%) 16 (20.5) 524 (74.8%) 9 (19.6%) 

Unemployed 160 (21.4%) 144 (21.5%) 59 (75.6%) 151 (21.5%) 37 (80.4%) 

Missing  26 (3.5%) 23 (3.4%) 3 (3.8%) 26 (3.7%) 0 
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Table 15 Associations of Knowledge and Attitudes with Practices of antibiotic misuse in Galicia assessed by cohort and cross-sectional approaches 

Item 

Level of 

agreement 

Cohort Study (№=747) 

Poisson Analysis 

Cohort Study (№=1442) 

GLMM Analysis 
Cross-sectional Study (№=747) 

Misuse 
aIRR (95% CI) 

Misuse 
aOR (95% CI) 

Misuse 
aOR (95% CI) 

No Yes No Yes No Yes 

Q1. Antibiotics are effective against viruses           
 0 319 17 1.00 634 18 1.00 305 31 1.00 

 1-2 32 1 0.55 (0.72, 4.15) 69 1 0.50 (0.06, 3.82) 29 4 1.20 (0.39, 3.67) 

 3-8 230 17 1.44 (0.73, 2.83) 438 17 1.34 (0.68, 2.63) 221 26 1.16 (0.66, 2.02) 

 9-10 111 11 1.69 (0.79, 3.64) 230 14 1.99 (0.96, 4.09) 106 16 1.56 (0.81, 2.98) 

Q2. When I get a cold, I take antibiotics to help 

me feel better faster 
          

 0 492 25 1.00 962 28 1.00 475 42 1.00 

 1-2 55 3 0.96 (0.29, 3.18) 114 3 0.86 (0.57, 2.49) 53 5 1.11 (0.42, 2.94) 

 3-10 151 18 2.28 (1.24, 4.21) 306 19 2.04 (0.27, 1.60) 139 30 2.48 (1.48, 4.15) 

Q3. If I feel better after a few days, I sometimes 

stop taking my antibiotics before completing the 

course of treatment 

    
   

   

 0 504 30 1.00 989 32 1.00 501 33 1.00 

 1 22 0 NA  44 0 NA 20 2 1.45 (0.32, 6.53) 

 2-10 169 16 1.52 (0.82, 2.81) 345 18 1.55 (0.85, 2.83) 143 42 4.44 (2.69, 7.32) 

Q4. I expect my doctor to prescribe antibiotics if 

I suffer from common cold or flu symptoms 
          

 0 329 18 1.00 630 21 1.00 315 32 1.00 

 1-2 41 2 0.84 (0.19, 3.62) 86 2 0.66 (0.15, 2.89) 41 2 0.46 (0.11, 2.02) 

 3-10 327 26 1.39 (0.76, 2.54) 665 27 1.21 (0.68, 2.16) 310 43 1.39 (0.85, 2.26) 

Q5. It is good to be able to get antibiotics from 

relatives or friends without having to see a 

medical doctor 

    
   

   

 0 636 42 1.00 1267 46 1.00 622 56 1.00 

 1-10 62 4 1.03 (0.37, 2.88) 116 4 0.93 (0.33, 2.64) 45 21 5.12 (2.83, 9.26) 

Q6. When I have a sore throat, I prefer to use an 

antibiotic 
          

 0 480 35 1.00 971 37 1.00 476 39 1.00 

 1-2 58 0 NA  105 0 NA 52 6 1.34 (0.54, 3.35) 

 3-10 158 11 0.97 (0.48, 1.93) 308 13 1.07 (0.55, 2.06) 138 31 2.68 (1.60, 4.49) 

Q7. Each type of infection needs a different 

antibiotic 
          

 0-5 191 12 0.87 (0.44, 1.75) 379 14 0.98 (0.38, 1.7) 181 22 1.17 (0.66, 2.08) 

 6-8 168 9 0.76 (0.35, 1.64) 330 10 0.80 (0.38, 1.7) 155 22 1.34 (0.75, 2.39) 

 9-10 335 24 1.00 663 25 1.00 326 33 1.00 
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Item 

Level of 

agreement 

Cohort Study (№=747) 

Poisson Analysis 

Cohort Study (№=1442) 

GLMM Analysis 
Cross-sectional Study (№=747) 

Misuse 
aIRR (95% CI) 

Misuse 
aOR (95% CI) 

Misuse 
aOR (95% CI) 

No Yes No Yes No Yes 

Q8. If I feel side effects during a course of 

treatment of antibiotics, I should stop taking them 

as soon as possible 

    
   

   

 0-4 179 12 1.00 331 13 1.00 168 23 1.00 

 5 174 9 0.69 (0.19, 1.65) 351 11 0.75 (0.33, 1.71) 170 13 0.58 (0.28, 1.19) 

 6-10 342 25 0.99 (0.49, 1.98) 697 26 0.91 (0.46, 1.81) 326 41 0.90 (0.52, 1.56) 

Q9. I take the antibiotics according to the 

doctor’s instructions 
          

           

 0-6 21 4 3.02 (1.04, 8.70) 47 4 2.65 (0.89, 7.93) 19 6 2.88 (1.09, 7.60) 

 7-9 129 6 0.69 (0.29, 1.65) 248 6 0.62 (0.26, 1.49) 115 20 1.70 (0.97, 2.99) 

 10 542 36 1.00 1077 40 1.00 527 51 1.00 

Q10. If antibiotics are consumed in excess, they 

will not work when they are really needed 
          

 1-9 217 15 0.96 (0.51, 1.80) 406 15 0.92 (0.49, 1.73) 197 35 1.94 (1.19, 3.18) 

 10 471 31 1.00 916 35 1.00 462 40 1.00 

Q11. I prefer to keep antibiotics at home in case 

there is a need for them later 
          

 0 423 23 1.00 828 24 1.00 423 23 1.00 

 1-5 156 9 1.01 (0.47, 2.19) 319 9 0.94 (0.43, 2.04) 141 24 2.99 (1.63, 5.49) 

 6-10 112 14 2.33 (1.20, 4.54) 224 17 2.64 (1.39, 5.02) 96 30 5.66 (3.14, 10.22) 

Q12. I trust the doctor’s decision if s/he decides 

to prescribe or not prescribe antibiotics 
          

 0-8 176 14 1.18 (0.63, 2.24) 333 14 1.19 (0.63, 2.25) 167 23 1.33 (0.79, 2.26) 

 9-10 504 31 1.00 987 33 1.00 483 52 1.00 

Q13. If I believe that I need an antibiotic and the 

doctor did not prescribe it, I will get it at the 

pharmacy without a prescription 

    
   

   

 0 574 37 1.00 1139 38 1.00 558 53 1.00 

 1-10 116 9 1.27 (0.61, 2.64) 232 12 1.57 (0.81, 3.07) 101 24 2.47 (1.45, 4.20) 

Q14. Doctors often explain clearly to the patient 

the reasons for prescribing or not prescribing 

antibiotics 

    
   

   

 0-5 310 15 0.74 (0.33, 1.65) 619 15 0.64 (0.3, 1.39) 291 34 1.12 (0.59, 2.13) 

 6 58 4 1.15 (0.36, 3.67) 103 3 0.76 (0.21, 2.75) 54 8 1.46 (0.58, 3.66) 

 7-9 167 16 1.50 (0.68, 3.31) 335 19 1.57 (0.21, 2.75) 163 20 1.18 (0.58, 2.41) 

 10 153 10 1.00 308 12 1.00 148 15 1.00 
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Item 

Level of 

agreement 

Cohort Study (№=747) 

Poisson Analysis 

Cohort Study (№=1442) 

GLMM Analysis 
Cross-sectional Study (№=747) 

Misuse 
aIRR (95% CI) 

Misuse 
aOR (95% CI) 

Misuse 
aOR (95% CI) 

No Yes No Yes No Yes 

Q15. Doctors often explain clearly to the patient 

the instructions for the use of antibiotics 
          

 0-5 200 12 0.73 (0.36, 1.48) 399 13 0.74 (0.37, 1.48) 185 27 1.27 (0.72, 2.23) 

 6-8 226 12 0.70 (0.34, 1.41) 426 13 0.72 (0.36, 1.43) 217 21 0.87 (0.48, 1.57) 

 9-10 260 22 1.00 528 24 1.00 254 28 1.00 

Q16. When you buy antibiotics, the pharmacist 

tells you about the importance of correct 

therapeutic compliance/adherence 

    
   

   

 0-3 199 11 0.76 (0.33, 1.75) 395 12 0.66 (0.3, 1.46) 186 24 1.02 (0.53, 1.99) 

 4-6 153 12 1.03 (0.45, 2.36) 305 13 0.9 (0.41, 1.98) 147 18 0.99 (0.49, 2.03) 

 7-9 186 12 0.915 (0.40, 2.08) 367 11 0.68 (0.3, 1.52) 180 18 0.79 (0.39, 1.60) 

 10 153 11 1.00 302 14 1.00 147 17 1.00 

 

 

 

 

aIRR: Incidence Rate Ratio adjusted for age and gender; CI: Confidence Interval; GLMM: generalized linear mixed models; №: Number of participants; NA: Not applicable; aOR: Odds 

Ratio adjusted for age and gender. Misuse is defined as the occurrence of any of the following practices: use without prescription, shortened treatment, modified dose, doubling a skipped 

dose or taking it when remembered. 
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Table 16 IRRs and 95%CI of misuse Practices of antibiotics in Galicia after imputation of missing data 

(MICE procedure) 

Item Imputed aIRR (95% CI) 

Q1. Antibiotics are effective against viruses  

0 1.00 

1-2 0.93 (0.63, 1.36) 

3-8 1.06 (0.84, 1.33) 

9-10 0.97 (0.74, 1.28) 

Q2. When I get a cold, I take antibiotics to help me feel better faster  

0 1.00 

1-2 1.07 (0.78, 1.48) 

3-10 0.96 (0.69, 1.32) 

Q3. If I feel better after a few days, I sometimes stop taking my antibiotics before 

completing the course of treatment 

 

0 1.00 

1 0.92 (0.59, 1.43) 

2-10 0.93 (0.66, 1.30) 

Q4. I expect my doctor to prescribe antibiotics if I suffer from common cold or flu 

symptoms 

 

0 1.00 

1-2 0.96 (0.62, 1.51) 

3-10 0.96 (0.80, 1.17) 

Q5. It is good to be able to get antibiotics from relatives or friends without having to see a 

medical doctor 

 

0 1.00 

1-10 0.91 (0.39, 2.15) 

Q6. When I have a sore throat, I prefer to use an antibiotic  

0 1.00 

1-2 1.05 (0.75, 1.46) 

3-10 0.99 (0.77, 1.26) 

Q7. Each type of infection needs a different antibiotic  

0-5 1.11 (0.89, 1.39) 

6-8 1.02 (0.83, 1.25) 

9-10 1.00 

Q8. If I feel side effects during a course of treatment of antibiotics, I should stop taking 

them as soon as possible 

 

0-4 1.00 

5 0.92 (0.73, 1.17) 

6-10 1.01 (0.80, 1.27) 

Q9. I take the antibiotics according to the doctor’s instructions  

0-6 0.77 (0.42, 1.42) 

7-9 1.03 (0.84, 1.26) 

10 1.00 

Q10. If antibiotics are consumed in excess, they will not work when they are really needed  

1-9 0.94 (0.76, 1.17) 

10 1.00 

Q11. I prefer to keep antibiotics at home in case there is a need for them later  

0 1.00 

1-5 0.98 (0.78, 1.23) 

6-10 0.93 (0.70, 1.24) 

Q12. I trust the doctor’s decision if s/he decides to prescribe or not prescribe antibiotics  

0-8 0.90 (0.72, 1.12) 

9-10 1.00 

Q13. If I believe that I need an antibiotic and the doctor did not prescribe it, I will get it at 

the pharmacy without a prescription 

 

0 1.00 

1-10 1.01 (0.69, 1.48) 

Q14. Doctors often explain clearly to the patient the reasons for prescribing or not 

prescribing antibiotics 

 

0-5 0.99 (0.77, 1.27) 

8 1.05 (0.76, 1.45) 

7-9 1.04 (0.82, 1.31) 

10 1.00 
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Item Imputed aIRR (95% CI) 

Q15. Doctors often explain clearly to the patient the instructions for the use of antibiotics  

1-5 1.05 (0.82, 1.35) 

6-8 1.04 (0.84, 1.29) 

9-10 1.00 

Q16. When you buy antibiotics, the pharmacist tells you about the importance of correct 

therapeutic compliance/adherence 

 

0-3 0.99 (0.77, 1.30) 

4-6 1.10 (0.86, 1.40) 

7-9 1.10 (0.88, 1.38) 

10 1.00 

aIRR: Incidence Rate Ratio adjusted for age and gender; CI: Confidence Interval. Misuse is defined as the occurrence of any 

of the following Practices: use without prescription, shortened treatment, modified dose, doubling a skipped dose, or taking it 

when remembered.



Narmeen Mallah                                                                                                              Results 
 

70 
 

Table 17 IRRs and 95%CI from the two sensitivity analyses of the longitudinal data collected in Galicia about misuse Practices of antibiotics 

Item 

Lost individuals considered as 

non cases (№= 847) 

Lost individuals considered as 

cases (№= 847) 

Misuse aIRR (95% CI) Misuse aIRR (95% CI) 

No Yes No Yes 

Q1. Antibiotics are effective against viruses       
0 354 17 1.00 15 356 1.00 

1-2 46 3 1.45 (0.42, 5.00) 3 46 1.02 (0.74, 1.39) 

3-8 256 15 1.25 (0.62, 2.51) 9 262 1.10 (0.93, 1.29) 

9-10 135 11 1.70 (0.79, 3.65) 7 139 1.08 (0.88, 1.32) 

Q2. When I get a cold, I take antibiotics to help me feel better faster       

0 553 25 1.00 24 554 1.00 

1-2 66 3 0.95 (0.29, 3.15) 1 68 1.02 (0.79, 1.32) 

3-10 179 18 2.19 (1.19, 4.04) 9 188 1.12 (0.94, 1.33) 

Q3. If I feel better after a few days, I sometimes stop taking my antibiotics before completing the 

course of treatment 
      

0 570 30 1.00 23 577 1.00 

1 40 1 0.45 (0.62, 3.33) 2 39 0.97 (0.70, 1.35) 

2-10 185 15 1.64 (0.87, 3.09) 9 191 1.08 (0.91, 1.28) 

Q4. I expect my doctor to prescribe antibiotics if I suffer from common cold or flu symptoms       

0 375 18 1.00 15 378 1.00 

1-2 47 2 0.86 (0.20, 3.72) 2 47 1.00 (0.73, 1.35) 

3-10 374 26 1.43 (0.78, 2.62) 17 383 1.00 (0.96, 1.15) 

Q5. It is good to be able to get antibiotics from relatives or friends without having to see a medical 

doctor 
      

0 725 42 1.00 33 734 1.00 

1-10 73 4 0.94 (0.34, 2.63) 1 76 1.14 (0.90, 1.46) 

Q6. When I have a sore throat, I prefer to use an antibiotic       

0 540 35 1.00 24 551 1.00 

1-2 67 0 N.A. 2 65 1.07 (0.82, 1.40) 

3-10 188 11 0.90 (0.46, 1.80) 8 191 1.12 (0.94, 1.33) 

Q7. Each type of infection needs a different antibiotic       

0-5 220 12 0.86 (0.43, 1.72) 6 226 1.04 (0.88, 1.23) 

6-8 190 9 0.76 (0.35, 1.64) 10 189 0.99 (0.83, 1.19) 

9-10 383 24 1.00 18 389 1.00 

Q8. If I feel side effects during a course of treatment of antibiotics, I should stop taking them as 

soon as possible 
      

0-4 311 16 1.00 16 311 1.00 

5 96 8 1.58 (0.68, 3.69) 5 99 0.90 (0.72, 1.14) 

6-10 376 21 1.06 (0.55, 2.04) 13 384 0.99 (0.85, 1.15) 
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Item 

Lost individuals considered as 

non cases (№= 847) 

Lost individuals considered as 

cases (№= 847) 

Misuse aIRR (95% CI) Misuse aIRR (95% CI) 

No Yes No Yes 

Q9. I take the antibiotics according to the doctor’s instructions       

0-6 24 4 3.07 (1.08, 8.72) 3 25 0.99 (0.66, 1.48) 

7-9 149 6 0.66 (0.28, 1.57) 6 149 1.03 (0.86, 1.24) 

10 615 36 1.00 25 626 1.00 

Q10. If antibiotics are consumed in excess, they will not work when they are really needed       

1-9 254 15 1.00 (0.53, 1.86) 14 255 0.99 (0.85, 1.15) 

10 530 31 1.00 20 541 1.00 

Q11. I prefer to keep antibiotics at home in case there is a need for them later       

0 479 23 1.00 19 483 1.00 

1-5 177 9 1.02 (0.47, 2.21) 7 179 1.01 (0.85, 1.21) 

6-10 131 14 2.39 (1.25, 4.65) 8 137 1.09 (0.90, 1.33) 

Q12. I trust the doctor’s decision if s/he decides to prescribe or not prescribe antibiotics       

0-8 207 14 1.27 (0.67, 2.40) 13 208 0.97 (0.83, 1.15) 

9-10 569 31 1.00 21 579 1.00 

Q13. If I believe that I need an antibiotic and the doctor did not prescribe it, I will get it at the 

pharmacy without a prescription 
      

0 652 37 1.00 30 659 1.00 

1-10 134 9 1.23 (0.59, 2.56) 4 139 1.10 (0.92, 1.33) 

Q14. Doctors often explain clearly to the patient the reasons for prescribing or not prescribing 

antibiotics 
      

0-5 356 15 0.70 (0.32, 1.57) 17 354 0.99 (0.83, 1.20) 

6 63 4 1.09 (0.34, 3.50) 2 65 1.06 (0.79, 1.42) 

7-9 192 16 1.47 (0.66, 3.24) 6 202 1.03 (0.84, 1.27) 

10 172 10 1.00 9 173 1.00 

Q15. Doctors often explain clearly to the patient the instructions for the use of antibiotics       

0-5 226 12 0.73 (0.36, 1.48) 8 230 0.96 (0.81, 1.14) 

6-8 248 12 0.68 (0.34, 1.37) 8 252 0.97 (0.82, 1.15) 

9-10 307 22 1.00 16 313 1.00 

Q16. When you buy antibiotics, the pharmacist tells you about the importance of correct 

therapeutic compliance/adherence 
      

0-3 220 11 0.77 (0.33, 1.78) 13 218 0.96 (0.83, 1.24) 

4-6 182 12 0.99 (0.43, 2.62) 6 188 1.03 (0.84, 1.28) 

7-9 212 12 0.88 (0.39, 2.01) 6 218 1.01 (0.83, 1.24) 

10 173 11 1.00 9 175 1.00 

aIRR: Incidence Rate Ratio adjusted for age and gender; CI: Confidence Interval; №: Number of participants. Misuse is defined as the occurrence of any of the following Practices: use without 

prescription, shortened treatment, modified dose, doubling a skipped dose, or taking it when remembered.



Narmeen Mallah                                                                                                              Results 
 

72 
 

5.5. Association of Knowledge and Attitudes with Practices of tranquilizer 

misuse  
 

The two KAP studies about tranquilizers in Galicia and Lebanon have been published 

[Psychology and Health 2021 (in print) & Drug and Alcohol Dependence 2021 (in print)]. The 

corresponding publication of Drug and alcohol dependence is available in Annex II page 234. 

The article of Psychology and Health is not reproduced. Another manuscript about the 

comparison of cross-sectional and longitudinal approaches is currently under review by 

Journal of Clinical Medicine. 

 

5.5.1. Cross-sectional study in Lebanon 

 

Participants՚ socio-demographic characteristics  

One thousand three-hundred ninety-six individuals completed the questionnaire. The socio-

demographic characteristics of the study population is represented in Table 18.  

Ninety-one (6.5%) participants reported using tranquilizers in the month preceding the study, 

and 63 (62.2%) of them presented one or more patterns of misuse. Most individuals who 

misused tranquilizers were females (N=51, 81%), married (N= 57, 90.5%) and had a 

professionally active spouse (N=55, 87.3%). Three quarters of tranquilizer misusers reported 

not always visiting a doctor in case of illness (N=47, 74.6%), two thirds were university 

graduates (N=52, 66.7%), a similar fraction declared ever receiving a phone medical 

prescription (N=40, 63.5%) and never consuming alcohol (N=39, 61.9%). Almost half of the 

misusers had upper-intermediate household income (N= 30, 47.6%).   

 

Patterns of tranquilizer misuse  

The major pattern of misuse was storing or sharing tranquilizer leftover (N=46, 73%), followed 

by use of tranquilizers without prescription (N=28, 44.4%), curtailing tranquilizer treatment 

course (N=26, 41.3%), changing the dose of tranquilizer without medical advice (N=18, 

28.6%), and doubling the dose or taking it when remembered in case of forgetting to take a 

previous dose (N=12, 19.0%). 

 

Association of knowledge about tranquilizers with the misuse Practices of these drugs 

Awareness about the consequences of tranquilizers was associated with lower odds of misuse 

of these drugs (Table 19).  

Substantial lower odds of tranquilizer misuse were observed for individuals who knew that 

tranquilizers: reduce people’s control over their actions had [Q5 aIqOR: 0.50 (95%CI: 0.33, 

0.77)], could increase the risk of traffic accidents [Q6 aIqOR: 0.62 (95%CI: 0.37, 1.00)] or 

affect children’s learning abilities [Q7 aIqOR: 0.69 (95%CI: 0.45, 1.00)] (Table 19).  
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Association of attitudes towards tranquilizers with the misuse Practices of these drugs 

Substantial associations were observed between medically in appropriate and misuse of 

tranquilizers.  

There were five-fold higher odds of misusing tranquilizers by individuals who concur on storing 

tranquilizers for potential need in the future as compared to those who don´t keep these 

medicines [Q11 aIqOR: 5.00 (95%CI: 3.30, 7.59)] (Table 19). Higher odds were also observed 

for these specific misuse patterns: curtailing tranquilizers treatment course [Q11 aIqOR: 8.66 

(95%CI: 3.71, 19.97)], unprescribed use of tranquilizers [Q11 aIqOR: 5.77 (95%CI: 3.18, 

10.49)], and storing or sharing tranquilizer leftovers [Q11 aIqOR: 5.77 (95%CI: 3.57, 9.24)] 

(Table 20).  

Higher odds of any misuse pattern of tranquilizers were also obtained for individuals who would 

agree on taking tranquilizers to improve sleeping, work better or enjoy themselves [Q1 

aIqORsleep: 2.35 (95%CI: 1.82, 2.99), Q4 aIqORwork: 1.99 (95%CI: 1.69, 2.31) and Q3 

aIqORenjoy: 1.30 (95%CI: 1.20, 1.41)] (Table 19). As for the specific patterns of misuse, these 

attitudes were associated with higher odds of using unprescribed tranquilizers (1.26 ≤ aIqOR ≤ 

2.10), truncating the tranquilizer treatment course (1.34 ≤ aIqOR ≤ 2.00), and storing or sharing 

tranquilizer leftover (1.31 ≤ aIqOR ≤ 2.41) (Table 20). 

Individuals who would accept prolonging the course of treatment with tranquilizers beyond the 

prescribed duration were more likely to misuse tranquilizers in general [Q2 aIqOR: 1.26 

(95%CI: 1.16, 1.36)], and to store the leftover tranquilizers [Q2 aIqOR: 1.25 (95%CI: 1.15, 

1.37)] in specific (Table 19 and Table 20). Similar findings were observed for individuals who 

expressed their willingness to get tranquilizers without a prescription if they believe that they 

need these drugs, but the doctor did not prescribe them (Table 19 and Table 20).  

On the contrary, lower odds of tranquilizer misuse were found for individuals who declared 

their willingness to follow the physician’s instructions (Q9). They were less likely to take 

tranquilizers without prescription [Q9 aIqOR: 0.72 (95%CI: 0.59, 0.90)], or to cut-down the 

course of treatment [Q9 aIqOR: 0.69 (95%CI: 0.53, 0.86)] (Table 20). 

 

Association of attitudes toward healthcare provider with the misuse Practices of tranquilizers 

Individuals who thought the physician clearly explains the reasons of tranquilizers prescription 

or non-prescription were more likely to shorten the course of treatment [Q14 aIqOR: 3.46 

(95%CI: 1.19, 9.69)] (Table 20).



Narmeen Mallah                                                                                                              Results 
 

74 
 

Table 18 Demographic characteristics of individuals participated in the cross-sectional study about the 

association of Knowledge and Attitudes with Practices of tranquilizer misuse in Lebanon 

№: Number of participants

Characteristic Total (№= 1396) Any misuse in the last month (№= 63) 

Gender   

Male 271 (19.4%) 8 (12.7%) 

Female 1075 (77.0%) 51 (81.0%) 

Missing 50 (3.6) 4 (6.3%) 

Age   

<38 years 348 (24.9%) 20 (31.7%) 

39 -42 years 225 (16.1%) 8 (12.7%) 

43 - 47 years 304 (21.8%) 10 (15.9%) 

>= 48 years 257 (18.4%) 12 (19.0) 

Missing 262 (18.8%) 13 (20.6%) 

Marital status 

Married 

 

1307 (93.6%) 

 

57 (90.5%) 

Others 72 (5.2%) 6 (9.5%) 

Missing 17 (1.2%) 0 

Educational level   

Until high school 242 (17.3%) 21 (38.1%) 

University 1144 (81.9%) 42 (66.7%) 

Missing 10 (0.7%) 0 

Spouse educational level 

Until high school 

 

301 (21.6%) 

 

24 (38.1%) 

University 1020 (73.1%) 35 (55.6%) 

Missing 75 (5.4%) 4 (6.3%) 

Family size 

2-4 

 

543 (38.9%) 

 

28 (44.4%) 

5-6 706 (50.6%) 27 (42.9%) 

>6 127 (9.1%) 8 (12.7%) 

Missing 20 (1.4%) 0 

Monthly Family income 

<500 US$ 

 

19 (1.4%) 

 

0 

500 US$ - 1499 US$ 253 (18.1%) 17 (27.0%) 

1500 US$ - 2500 US$ 218 (15.6%) 15 (23.8%) 

>2500 US$ 802 (57.4%) 30 (47.6%) 

Missing 104 (7.4%) 1 (1.6%) 

Consulting a doctor 

Rarely or never 

 

151 (10.8%) 

 

5 (7.9%) 

Sometimes 743 (53.2%)  42 (66.7%) 

Always 490 (35.1%) 16 (25.4%) 

Missing 12 (0.9%) 0 

Reasons for not consulting a doctor 

No need 

 

386 (27.7) 

 

17 (27.0%) 

Fear 28 (2.0%) 1 (1.6%) 

No money 123 (8.8%) 9 (14.3%) 

No time 317 (22.7%) 24 (38.1%) 

Long waiting time 164 (11.7%) 12 (19.0%) 

No near clinic 52 (3.7%) 5 (7.9%) 

Medical consultation over the phone 

No 

 

478 (34.2%) 

 

22 (34.9%) 

Yes 887 (63.5%) 40 (63.5%) 

Missing 21 (2.2%) 1 (1.6%) 

Employment status   

Employed 1039 (74.4%) 36 (57.1%) 

Unemployed 336 (24.1%) 27 (42.9%) 

Missing  21 (1.5%) 0 

Spouse Employment Status   

Employed 1164 (83.4%) 55 (87.3%) 

Unemployed 150 (10.7%) 3 (4.8%) 

Missing  82 (5.9%) 5 (7.9%) 

Alcohol Intake   

Never 625 (44.8%) 39 (61.9%) 

In special occasions 421 (30.2%) 14 (22.2%) 

Others  319 (22.9%) 10 (15.9%) 

Missing 31 (2.2%) 0 
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Table 19 Association of Knowledge and Attitudes with any pattern of misuse Practices of tranquilizers by parents of schoolchildren in Lebanon 

Knowledge and Attitude Statements  Q1 Q2 Q3 No misuse 

№ 

Misuse 

№ 

aOR* (95%CI) aIqOR (95%CI) 

Q1. I would agree to take tranquilizers in order to sleep better 0 0 3 1147 49 1.33 (1.22, 1.44) 2.35 (1.82, 2.99) 

Q2. If I feel better after a few days, I sometimes keep taking my tranquilizers 

even after completing the prescribed course of treatment 
0 0 1 1137 49 1.26 (1.16, 1.36) 1.26 (1.16, 1.36) 

Q3. I would take tranquilizers in order to enjoy myself with my family 0 0 1 1137 49 1.30 (1.20, 1.41) 1.30 (1.20, 1.41) 

Q4. I would agree to take tranquilizers when I feel down and sad in order to 

work better 
0 0 2 1140 50 1.41 (1.30, 1.52) 1.99 (1.69, 2.31) 

Q5. Tranquilizers reduce people’s control over what they do 5 8 10 1131 50 0.87 (0.80, 0.95) 0.50 (0.33, 0.77) 

Q6. People taking tranquilizers are at increased risk of traffic accidents 5 8 10 1131 49 0.91 (0.82, 1.00) 0.62 (0.37, 1.00) 

Q7. Psychotropic drugs (such as tranquilizers) may affect children’s learning 

abilities when prescribed to them 
6 8 10 1121 50 0.91 (0.82, 1.00) 0.69 (0.45, 1.00) 

Q8. If I feel side effects during a course of treatment of tranquilizers, I should 

stop taking it as soon as possible 
6 9 10 1123 49 1.02 (0.93, 1.13) 1.08 (0.75, 1.63) 

Q9. I take the tranquilizers according to the doctor’s instructions 8 10 10 1116 48 0.93 (0.84, 1.02) 0.86 (0.71, 1.04) 

Q10. If tranquilizers are consumed in excess, they won’t work when they are 

really needed 
8 10 10 1115 48 0.96 (0.87, 1.07) 0.92 (0.76, 1.14) 

Q11. I prefer to keep tranquilizers at home in case there is a need for them later 0 0 5 1131 48 1.38 (1.27, 1.50) 5.00 (3.30, 7.59) 

Q12. I trust the doctor’s decision if s/he decides to prescribe or not prescribe 

tranquilizers 
5 8 10 1124 49 1.07 (0.96, 1.18) 1.40 (0.82, 2.29) 

Q13. If I believe that I need a tranquilizer and the doctor did not prescribe it, I 

will get it at the pharmacy without a prescription 
0 0 1 1131 49 1.30 (1.20, 1.41) 1.30 (1.20, 1.41) 

Q14. Doctors often explain clearly to the patient the reasons for prescribing or 

not prescribing tranquilizers 
2 6 8 1123 48 1.04 (0.95, 1.13) 1.27 (0.74, 2.08) 

Q15. Doctors often explain clearly to the patient the instructions for the use of 

tranquilizers  
5 7 9 1116 48 0.98 (0.89, 1.08) 0.92 (0.63, 1.36) 

Q16. When you buy tranquilizers, the pharmacist tells you about the 

importance of correct therapeutic compliance/adherence 
4 6 9 1116 49 1.06 (0.96, 1.17) 1.34 (0.82, 2.19) 

aOR: adjusted odds ratio; aIqOR: adjusted interquartile OR; Q1: 1st quartile; Q2: 2nd quartile; Q3: 3rd quartile; №: Number of participants; *: OR adjusted for age, gender and spouse 

employment status
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Table 20 Association of Knowledge and Attitudes with specific patterns of misuse Practices of tranquilizers by parents of schoolchildren in Lebanon 

 

aOR: adjusted odds ratio; aIqOR: adjusted interquartile OR; №: Number of participants; *: OR adjusted for age, gender and spouse employment 

Knowledge and Attitude Statements 

Unprescribed use Shortening treatment Storing leftover 

Misuse № aOR*  

(95%CI) 

aIqOR 

(95%CI) 

Misuse № aOR*  

(95%CI) 

aIqOR 

(95%CI) 

Misuse № aOR* 

(95%CI) 

aIqOR 

(95%CI) No Yes No Yes No Yes 

Q1. I would agree to take tranquilizers in order to 

sleep better 
1158 24 

1.28 

(1.14, 1.43) 

2.10 

(1.48, 2.92) 
1167 17 

1.26 

(1.11, 1.44) 

2.00 

(1.37, 2.99) 
1130 41 

1.34 

(1.22, 1.46) 

2.41 

(1.82, 3.11) 

Q2. If I feel better after a few days, I sometimes keep 

taking my tranquilizers even after completing the 

prescribed course of treatment 

1148 24 
1.1 

(0.96, 1.25) 

1.10 

(0.96, 1.25) 
1157 17 

1.15 

(0.99, 1.33) 

1.15 

(0.99, 1.33) 
1120 41 

1.25 

(1.15, 1.37) 

1.25 

(1.15, 1.37) 

Q3. I would take tranquilizers in order to enjoy myself 

with my family 
1148 24 

1.26 

(1.13, 1.41) 

1.26 

(1.13, 1.41) 
1157 17 

1.34 

(1.18, 1.53) 

1.34 

(1.18, 1.53) 
1121 41 

1.31 

(1.20, 1.43) 

1.31 

(1.20, 1.43) 

Q4. I would agree to take tranquilizers when I feel 

down and sad in order to work better 
1152 24 

1.34 

(1.2, 1.49) 

1.80 

(1.44, 2.22) 
1160 17 

1.40 

(1.23, 1.6) 

1.96 

(1.51, 2.56) 
1126 42 

1.41 

(1.29, 1.55) 

1.99 

(1.66, 2.40) 

Q5. Tranquilizers reduce people’s control over what 

they do 
1143 24 

0.87 

(0.77, 0.98) 

0.50 

(0.27, 0.90) 
1151 17 

0.90 

(0.78, 1.03) 

0.59 

(0.29, 1.16) 
1116 42 

0.88 

(0.81, 0.96) 

0.53 

(0.35, 0.82) 

Q6. People taking tranquilizers are at increased risk of 

traffic accidents 
1142 24 

0.88 

(0.77, 1.00) 

0.53 

(0.27, 1.00) 
1150 17 

0.98 

(0.82, 1.17) 

0.90 

(0.37, 2.19) 
1116 41 

0.91 

(0.82,1.01) 

0.62 

(0.37, 1.05) 

Q7. Psychotropic drugs (such as tranquilizers) may 

affect children’s learning abilities when prescribed to 

them 

1133 24 
0.91 

(0.79, 1.05) 

0.69 

(0.39, 1.22) 
1141 17 

1.10 

(0.88, 1.37) 

1.46 

(0.60, 3.52) 
1106 42 

0.91 

(0.82, 1.02) 

0.69 

(0.45, 1.08) 

Q8. If I feel side effects during a course of treatment 

of tranquilizers, I should stop taking it as soon as 

possible 

1134 24 
1.09 

(0.93, 1.28) 

1.41 

(0.75, 2.68) 
1142 17 

1.21 

(0.94, 1.55) 

2.14 

(0.78, 5.77) 
1107 41 

1.03 

(0.92, 1.15) 

1.13 

(0.72, 1.75) 

Q9. I take the tranquilizers according to the doctor’s 

instructions 
1126 24 

0.85 

(0.77, 0.95) 

0.72 

(0.59, 0.90) 
1134 17 

0.83 

(0.73, 0.93) 

0.69 

(0.53, 0.86) 
1100 40 

0.95 

(0.85, 1.06) 

0.90 

(0.72, 1.12) 

Q10. If tranquilizers are consumed in excess, they 

won’t work when they are really needed 
1125 24 

0.97 

(0.84, 1.12) 

0.94 

(0.71, 1.25) 
1133 17 

1.28 

(0.92, 1.77) 

1.64 

(0.85, 3.13) 
1099 40 

0.97 

(0.87, 1.10) 

0.94 

(0.76, 1.21) 

Q11. I prefer to keep tranquilizers at home in case 

there is a need for them later 
1141 24 

1.42 

(1.26, 1.6) 

5.77 

(3.18, 10.49) 
1149 17 

1.54 

(1.30, 1.82) 

8.66 

(3.71, 19.97) 
1115 40 

1.42 

(1.29, 1.56) 

5.77 

(3.57, 9.24) 

Q12. I trust the doctor’s decision if s/he decides to 

prescribe or not prescribe tranquilizers 
1135 24 

0.96 

(0.85, 1.09) 

0.82 

(0.44, 1.54) 
1143 17 

1.04 

(0.88, 1.22) 

1.22 

(0.53, 2.70) 
1109 41 

1.12 

(0.99, 1.26) 

1.76 

(0.95, 3.18) 

Q13. If I believe that I need a tranquilizer and the 

doctor did not prescribe it, I will get it at the pharmacy 

without a prescription 

1142 24 
1.41 

(1.27, 1.56) 

1.41 

(1.27, 1.56) 
1150 17 

1.53 

(1.35, 1.74) 

1.53 

(1.35, 1.74) 
1115 41 

1.26 

(1.15, 1.38) 

1.26 

(1.15, 1.38) 

Q14. Doctors often explain clearly to the patient the 

reasons for prescribing or not prescribing tranquilizers 
1134 23 

1.09 

(0.97, 1.24) 

1.68 

(0.83, 3.64) 
1142 16 

1.23 

(1.03, 1.46) 

3.46 

(1.19, 9.69) 
1107 40 

1.04 

(0.94, 1.14) 

1.27 

(0.69, 2.19) 

Q15. Doctors often explain clearly to the patient the 

instructions for the use of tranquilizers  
1127 23 

0.95 

(0.83, 1.09) 

0.81 

(0.47, 1.41) 
1135 16 

1.05 

(0.88, 1.26) 

1.22 

(0.60, 2.52) 
1100 40 

1.00 

(0.89, 1.11) 

1.00 

(0.63, 1.52) 

Q16. When you buy tranquilizers, the pharmacist tells 

you about the importance of correct therapeutic 

compliance/adherence 

1127 24 
1.11 

(0.96, 1.28) 

1.69 

(0.82, 3.44) 
1135 17 

1.11 

(0.94, 1.32) 

1.69 

(0.73, 4.01) 
1100 41 

1.05 

(0.93, 1.16) 

1.28 

(0.70, 2.10) 
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5.5.2. Cohort study in Spain 

 

Participants՚ socio-demographic characteristics  

Seven hundred forty-seven (88.19%) out of 847 recruited participants were included in the main 

analysis.  

Table 21 represents the demographic characteristics of the participants. Most of the participants 

were females (N=506, 74.97%), employed (N = 561, 75.10%) and living in a household of a 

maximum of four members (N= 609, 81.53%). More than half of them were university 

graduates (N= 462, 61.85%), and had never consumed alcohol (N= 421, 56.36%). Around half 

of the participants had between 36 and 45 years (N=373, 49.93%) and a similar fraction 

declared not always consulting the doctor in case of illness (N=381, 51.00%). Two hundred 

ninety-nine (40.02%) participants reported ever receiving a phone medical prescription over 

the phone.  

Fifty-eight tranquilizer misuse events were identified during the follow-up producing an overall 

incidence rate of 0.17 year-1. 

 

Association of knowledge about tranquilizers with the misuse Practices of these drugs 

The level of knowledge about the consequences of tranquilizer was not associated with the 

misuse Practices of these drugs (Table 22). 

Individuals who were not aware that tranquilizers decrease people’s control over their actions 

[Q5 1st tertile aIRR: 1.29 (95%CI: 0.65, 2.59)], influence the learning capacity of children [Q7 

1st tertile: aIRR: 1.17 (95%CI: 0.58, 2.33)] or become ineffective when taken in excess [Q10 

aIRR: 1.31 (95%CI: 0.74, 2.32)] were not at a higher risk of misusing tranquilizers as compared 

to those who had a better level of knowledge (Table 22). 

 

Association of attitudes towards tranquilizers with the misuse Practices of these drugs 

There were strong associations between medically inappropriate attitudes towards tranquilizers 

with the misuse Practices of these drugs (Table 22).  

Individuals who showed agreement on statements about using tranquilizers to sleep or work 

better are at considerable higher risk of tranquilizer misuse than those who disagreed on taking 

tranquilizers for these purposes [Q1 3rd tertile: aIRR: 5.10 (95%CI: 2.74, 9.48) and Q4 aIRR: 

2.04 (95%CI: 1.05, 3.99)] (Table 22). 

Individuals who did not totally disagree on extending tranquilizers treatment course without 

medical advice had two-fold higher risk of misusing these drugs than those who totally 

disagreed on this statement [Q2 aIRR: 2.45 (95%CI: 1.46, 4.13)] (Table 22). 

Individuals who do not completely refuse the intake of tranquilizers for recreational purposes 

are at increased risk of misusing these drugs as compared to those who totally disagreed on 

using tranquilizers for this motive [Q3 2nd tertile: aIRR: 1.85 (95%CI: 1.04, 3.32)] (Table 22).  

Individuals who showed a preference to storing tranquilizers at home for a future need had five 

folds higher risk than those who totally disagree on storing tranquilizers [Q11 aIRR: 5.07 

(95%CI: 2.73, 9.40)] (Table 22).  
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Association of attitudes toward healthcare provider with the misuse Practices of tranquilizers 

There was an association between negative patient-healthcare provider relationship and misuse 

of tranquilizers.  

Individuals who declared incompletely trusting the physician’s decision about tranquilizers 

prescription had double the risk of misusing these drugs than those who fully trust their 

physician [Q12 aIRR: 1.92 (95%CI: 1.12, 3.30)] (Table 22). 

Individuals who thought that the physician do not always explain to the patient the reasons of 

prescribing/non-prescribing tranquilizers with enough clarity are at increased risk of 

tranquilizer misuse [Q14 2nd tertile: aIRR: 1.98 (95%CI: 0.97, 4.06)] (Table 22). 

 

Robustness Analysis 

We re-estimated the aIRR under two extreme assumptions; 1) when supposing that all 

individuals who dropped had not experienced the event (tranquilizer misuse) similar results to 

those of the main analysis were obtained, but 2) when assuming that all individuals who 

dropped out had misused tranquilizers, the magnitude of the association was meaningfully 

smaller.  

As shown in Table 22, MICE analysis confirmed the association of Knowledge and Attitudes 

with Practices of tranquilizer misuse, but the magnitude of association was smaller. The greatest 

differences were seen for aIRR estimates of Q1 (from 5.10, 95%CI: 2.74-9.48 to 2.16, 95%CI: 

1.46-3.19), Q2 (from 2.45, 95%CI: 1.46-4.13 to 1.58, 95%CI: 1.11-2.26) and Q11 (from 5.07, 

95%CI: 2.73-9.40 to 1.70, 95%CI: 1.13-2.56). 

Following the correction for non-differential exposure misclassification using the sensitivity 

and specificity estimates, a higher magnitude of ORs was observed, particularly high for Q2, 

Q3, Q6, Q13, Q14 and Q16 (data not shown). The results we observed were then conservative. 
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Table 21 General characteristic of individuals who participated in the study about the association of 

Knowledge and Attitudes with Practices of tranquilizer misuse in Galicia 

№: Number of participants 

Characteristic Total (№= 747) Tranquilizer Misusers (№= 58) 

Sex   

Male 187 (25.03%) 8 (13.79%) 

Female 560 (74.97%) 50 (86.21%) 

Missing 0 0 

Age   

<35 years 131 (17.54%) 8 (13.79%) 

36 - 45 years 373 (49.93%) 27 (46.55%) 

>= 46 years 243 (32.53%) 23 (39.66%) 

Missing 0 0 

Educational level   

Until high school 258 (34.54%) 22 (37.93%) 

University 462 (61.85%) 36 (62.07%) 

Missing 27 (3.61%) 0 

Family size 

≤4 

 

609 (81.53%) 

 

52 (89.66%) 

>4 111 (14.86%) 6 (10.34%) 

Missing 27 (3.61%) 0 

Consulting a doctor   

Not always 381 (51.00%) 37 (63.79%) 

Always 338 (45.25%) 21 (36.21%) 

Missing 28 (3.75%) 0 

Medical consultation over the phone 

No 

 

419 (56.09%) 

 

29 (50.00%) 

Yes 299 (40.03%) 28 (48.28%) 

Missing 29 (3.88%) 1 (1.72%) 

Employment status   

Employed 561 (75.10%) 39 (67.24%) 

Unemployed 160 (21.42%) 19 (32.76) 

Missing  26 (3.48%) 0 

Alcohol Intake   

Never/less than once per month 421 (56.36%) 35 (60.34%) 

Others  298 (39.89%) 23 (39.66%) 

Missing 28 (3.75%) 0 
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Table 22 Incidence Rate Ratio (IRR) of tranquilizer misuse Practices according to quantiles of levels of agreement of the Galician population on Knowledge and 

Attitudes statements 

Knowledge or Attitude Statement 

Quantile of level of agreement 

Level of 

agreement* 

Person-weeks 

of observations 

Misuse 

№ 

Crude IRR  

(95%CI) 

Adjusted IRR (95%CI)** 

Without imputation After imputation 

Q1. I would agree to take tranquilizers in order to sleep better       

1st tertile 0-5 9988 18 1.00 1.00 1.00 

2nd tertile 6-7 1893 13 3.81 (1.87, 7.78) 3.19 (1.54 – 6.61) 1.69 (1.16, 2.45) 

3rd tertile 8-10 2380 26 6.06 (3.32, 11.06) 5.10 (2.74 – 9.48) 2.16 (1.46, 3.19) 

Q2. If I feel better after a few days, I sometimes keep taking my 

tranquilizers even after completing the prescribed course of 

treatment 

      

Totally disagree 0 9776 28 1.00 1.00 1.00 

Not totally disagree 1-10 4027 29 2.51 (1.50, 4.22) 2.45 (1.46 – 4.13) 1.58 (1.11, 2.26) 

Q3. I would take tranquilizers in order to enjoy myself with my 

family 
      

1st tertile 0 8108 24 1.00 1.00 1.00 

2nd tertile 1-5 4146 22 1.79 (1.01, 3.20) 1.85 (1.04 - 3.32) 1.26 (0.85, 1.86) 

3rd tertile 6-10 1921 11 1.93 (0.95, 3.95) 1.87 (0.91 - 3.85) 1.64 (0.99, 2.70) 

Q4. I would agree to take tranquilizers when I feel down and sad 

in order to work better  
      

1st tertile 0-1 7779 23 1.00 1.00 1.00 

2nd tertile 2-5 4156 20 1.63 (0.89, 2.96) 1.63 (0.89 - 2.97) 1.11 (0.79, 1.57) 

3rd tertile 6-10 2190 14 2.16 (1.11, 4.20) 2.04 (1.05 – 3.99) 1.47 (0.98, 2.21) 

Q5. Tranquilizers reduce people’s control over what they do        

1st tertile 0-5 6305 30 1.41 (0.71, 2.81) 1.29 (0.65 - 2.59) 1.37 (0.76, 2.47) 

2nd tertile 6-9 4324 15 1.03 (0.47, 2.23) 1.07 (0.49 – 2.32) 1.29 (0.86, 1.94) 

3rd tertile 10 3261 11 1.00 1.00 1.00 

Q6. People taking tranquilizers are at increased risk of traffic 

accidents 
      

1st tertile 0-5 4121 19 1.17 (0.64, 2.14) 1.08 (0.59 - 1.97) 1.26 (0.83, 1.90) 

2nd tertile 6-8 3868 12 0.80 (0.39, 1.58) 0.79 (0.40 - 1.59) 1.12 (0.81, 1.55) 

3rd tertile 9-10 6105 24 1.00 1.00 1.00 
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Knowledge or Attitude Statement 

Quantile of level of agreement 

Level of 

agreement* 

Person-weeks 

of observations 

Misuse 

№ 

Crude IRR  

(95%CI) 

Adjusted IRR (95%CI)** 

Without imputation After imputation 

Q7. Psychotropic drugs (such as tranquilizers) may affect 

children’s learning abilities when prescribed to them  
      

1st tertile 0-5 5717 25 1.23 (0.62, 2.44) 1.17 (0.58 - 2.33) 1.13 (0.61, 2.07) 

2nd tertile 6-9 5013 18 1.01 (0.49, 2.09) 1.05 (0.51 - 2.18) 1.09 (0.71, 1.67) 

3rd tertile 10 3369 12 1.00 1.00 1.00 

Q8. If I feel side effects during a course of treatment of 

tranquilizers, I should stop taking it as soon as possible 
      

Disagree 0-5 6498 25 1.00 1.00 1.00 

Agree 6-10 7589 32 1.10 (0.65, 1.85) 1.19 (0.70 – 2.01) 0.80 (0.57, 1.12) 

Q9. I take the tranquilizers according to the doctor’s instructions       

Totally agree 10 9148 31 1.00 1.00 1.00 

No totally agree or disagree  0-9 4827 26 1.59 (0.94, 2.68) 1.66 (0.98 - 2.80) 1.13 (0.78, 1.64) 

Q10. If tranquilizers are consumed in excess, they won’t work 

when they are really needed 
      

Disagree 0-5 3512 17 1.30 (0.73, 2.29) 1.31 (0.74 - 2.32) 1.08 (0.74, 1.57) 

Agree 6-10 10452 39 1.00 1.00 1.00 

Q11. I prefer to keep tranquilizers at home in case there is a need 

for them later 
      

1st tertile 0 7521 15 1.00 1.00 1.00 

2nd tertile 1-5 3488 10 1.44 (0.65, 3.20) 1.46 (0.66 - 3.25) 1.32 (0.88, 1.97) 

3rd tertile 6-10 2975 32 5.39 (2.92, 9.96) 5.07 (2.73 - 9.40) 1.70 (1.13, 2.56) 

Q12. I trust the doctor’s decision if s/he decides to prescribe or 

not prescribe tranquilizers 
      

Totally agree 10 7318 22 1.00 1.00 1.00 

No totally agree or disagree  0-9 6867 35 1.70 (0.99, 2.89) 1.92 (1.13 - 3.30) 1.29 (0.91, 1.83) 

Q13. If I believe that I need a tranquilizer and the doctor did not 

prescribe it, I will get it at the pharmacy without a prescription 
      

Totally disagree 0 10882 38 1.00 1.00 1.00 

No totally disagree or agree  1-10 3253 18 1.58 (0.90, 2.78) 1.55 (0.88 - 2.73) 1.19 (0.77, 1.84) 
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Knowledge or Attitude Statement 

Quantile of level of agreement 

Level of 

agreement* 

Person-weeks 

of observations 

Misuse 

№ 

Crude IRR  

(95%CI) 

Adjusted IRR (95%CI)** 

Without imputation After imputation 

Q14. Doctors often explain clearly to the patient the reasons for 

prescribing or not prescribing tranquilizers 
      

1st tertile 0-5 6234 22 1.16 (0.56, 3.84) 1.30 (0.63 - 2.68) 1.35 (0.73, 2.49) 

2nd tertile 6-9 4211 24 1.88 (0.92, 3.84) 1.98 (0.97 – 4.06) 1.31 (0.87, 1.95) 

3rd tertile 10 3630 11 1.00 1.00 1.00 

Q15. Doctors often explain clearly to the patient the instructions 

for the use of tranquilizers 
      

Not tally agree or disagree   0-7 7247 27 0.85 (0.50, 1.42) 0.91 (0.54 - 1.52) 1.10 (0.71, 1.72) 

Totally agree 8-10 6810 30 1.00 1.00 1.00 

Q16. When you buy tranquilizers, the pharmacist tells you about 

the importance of correct therapeutic compliance/ adherence 
      

1st tertile 0-4 3670 20 1.10 (0.58, 2.10) 1.16 (0.61 - 2.23) 1.39 (0.79, 2.44) 

2nd tertile 5-8 6890 20 0.59 (0.31, 1.12) 0.62 (0.32 – 1.20) 1.12 (0.70, 1.79) 

3rd tertile 9-10 3440 17 1.00 1.00 1.00 

 

CI: Confidence Interval; №: Number of participants; IRR: Incidence Rate Ratio; *: participants level of agreement on the corresponding statement expressed in a 0-10 Likert scale; **: IRR 

adjusted for sex, age and occupational status 
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5.5.3. Comparison study of cross-sectional and longitudinal approaches in studies about 

Knowledge, Attitude and tranquilizer misuse Practices in Galicia  

 

Association of Knowledge with Practices of tranquilizer misuse 

The cross-sectional and longitudinal approaches on tranquilizer misuse revealed that globally, 

there is no association between the level of Knowledge (Q5-Q8 and Q10) and the outcome “any 

misuse” Practices of tranquilizers (Table 23).  However, the analysis of the individual types of 

misuse Practices using the longitudinal approach indicated substantial higher odds of the 

Practice “sharing or storing tranquilizer leftover” by individuals who do not know that 

tranquilizers can affect people’s control over what they do (Q5) [aOR1st tertile= 3.24 (95% CI: 

1.12 - 9.38)], and by those who are not aware of an excessive consumption of tranquilizers 

might reduce their effect in the future (Q10) [aOR1st tertile= 4.12 (95% CI: 1.5 - 11.33)]. These 

associations were not observed in the cross-sectional approach (Table 24). 

 

Association of personal Attitude towards tranquilizers with misuse Practices 

Both approaches showed a strong association between personal Attitudes towards tranquilizers 

and the misuse Practices of these drugs, nevertheless the magnitude of association was different 

between the cross-sectional and the longitudinal approaches.  

In reference to people with the lowest level of agreement, there are considerable higher odds of 

the outcome “any misuse” Practice by individuals who would agree to take tranquilizers to 

improve sleep [Q1, cross-sectional: aOR3rd tertile: 4.90 (95% CI: 2.66 – 9.02); longitudinal aOR3rd 

tertile: 5.72 (95% CI: 2.43 - 13.44)], enjoy themselves [Q3, cross-sectional: aOR3rd tertile: 2.55 

(95% CI: 1.35 - 4.83); longitudinal aOR3rd tertile: 2.07 (95% CI: 0.88 - 4.82)] or work better [Q4, 

cross-sectional: aOR3rd tertile: 3.18 (95% CI: 1.69 - 5.26); longitudinal aOR3rd tertile: 2.35 (1.04 - 

5.28)] (Table 23). 

The odds of the outcome “any misuse” Practice are also high for individuals  who would accept 

continue taking tranquilizers even after completing the prescribed course of treatment [Q2, 

cross-sectional: aOR3rd tertile= 4.79 (95% CI: 2.39 - 9.60); longitudinal: aOR3rd tertile= 6.33 (95% 

CI: 2.45 - 16.34)];  are willing to keep tranquilizers at home in case of future need  [Q11, cross-

sectional aOR3rd tertile= 6.75 (95% CI: 3.49 - 13.08); longitudinal: aOR3rd tertile= 9.49 (4.05 - 

22.25)]; or who would agree on getting tranquilizers without a prescription [Q13, cross-

sectional aOR3rd tertile 4.20 (95% CI: 1.99 - 8.87); longitudinal: aOR3rd tertile= 5.5 (95% CI: 2.03 

- 14.87)] (Table 23).  

Individuals with those medically disapproved attitudes are at substantial higher odds of 

“shortening the course of treatment”, “storing tranquilizer leftover” and “modifying the 

prescribed dose” (Table 24). 

 

Association of patients’ Attitudes towards healthcare provider and tranquilizer misuse 

Practices 

The longitudinal approach showed that an incomplete trust with the doctors’ decision to 

prescribe tranquilizers or not (Q12) is associated with higher odds of the outcome “any misuse” 

Practices of tranquilizers [Q12 aOR2nd tertile= 2.23 (95% CI: 1.08 - 4.6)] (Table 23). In the cross-

sectional analysis, the association was not observed between Q12 and the outcome “any 
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misuse” Practices. Nevertheless, the cross-sectional approach showed higher odds of the 

outcomes “shortening the course of treatment” [Q12 aOR1st tertile= 3.11 (95% CI: 1.20 - 8.07)] 

and “modifying the prescribed dose” [Q12 aOR1st tertile= 2.45 (95% CI: 1.12 - 5.39)] (Table 23 

and Table 24). No association was observed between Q12 and “modifying the prescribed dose” 

[Q12 aOR1st tertile= 0.66(95% CI: 0.16 - 2.75)] in the longitudinal approach (Table 24).  

There was not enough observations to analyze the outcome “shortening the course of treatment” 

using the longitudinal approach. The cross-sectional approach revealed that strongly believing 

that pharmacists do not properly explain the importance of correct therapeutic compliance 

(Q16) is associated with higher odds of “shortening the course of treatment” [Q16 aOR1st tertile= 

2.96 (95% CI: 1.00 - 8.74)] (Table 24).
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Table 23 Estimates of the association of Knowledge and Attitudes of the Galician population with any misuse Practice of tranquilizers using cross-sectional and 

longitudinal approaches 

Knowledge or Attitude Statement,  

level of agreement 

Cross-sectional approach (№= 847) Longitudinal approach (№= 1343) 

No misuse (№) Misuse (№) aOR (95%CI)* No misuse (№) Misuse (№) aOR (95%CI)** 

Q1.  I would agree to take tranquilizers in order to sleep better 

0-5 528 27 1.00 857 40 1.00 

6-8 150 21 2.64 (1.43 – 4.88) 217 44 4.63 (2.17 - 9.88) 

9-10 81 26 4.90 (2.66 – 9.02) 129 37 5.72 (2.43 - 13.44) 

Q2.  If I feel better after a few days, I will keep taking my tranquilizers even after completing the prescribed course of treatment 

0 529 35 1.00 835 62 1.00 

1-5 163 23 2.22 (1.26 – 3.91) 265 31 1.66 (0.79 - 3.47) 

6-10 44 16 4.79 (2.39 – 9.60) 63 28 6.33 (2.45 - 16.34) 

Q3.  I would take tranquilizers in order to enjoy myself with my family 

0 439 31 1.00 696 57 1.00 

1-5 215 24 1.69 (0.96 – 2.99) 343 37 1.58 (0.78 - 3.19) 

6-10 99 19 2.55 (1.35 – 4.83) 156 27 2.07 (0.88 - 4.82) 

Q4.  I would agree to take tranquilizers when I feel down and sad in order to work better 

0 380 23 1.00 597 51 1.00 

1-5 254 26 1.77 (0.98 - 3,20) 417 35 1.16 (0.57 - 2.37) 

6-10 116 24 3.18 (1.69 - 5.96) 177 35 2.35 (1.04 - 5.28) 

Q5.  Tranquilizers reduce people’s control over what they do 

0-4 150 21 1.33 (0.72 - 2.44) 245 44 1.91 (0.87 - 4.2) 

5-7 297 24 0.79 (0.44 – 1.42) 461 39 0.89 (0.42 - 1.89) 

8-10 290 29 1.00 465 37 1.00 

Q6.  People taking tranquilizers are at increased risk of traffic accidents 

0-5 216 25 1.11 (0.60 – 2.03) 343 36 1.06 (0.48 - 2.33) 

6-9 289 24 0.86 (0.47 – 1.56) 447 43 0.99 (0.46 - 2.1) 

10 245 24 1.00 400 38 1.00 

Q7.  Psychotropic drugs (such as tranquilizers) may affect children’s learning abilities when prescribed to them 

0-5 313 34 1.09 (0.62 – 1.90) 477 56 0.97 (0.48 - 1.97) 

6-8 196 14 0.78 (0.39 – 1.56) 319 21 0.57 (0.24 - 1.38) 

9-10 241 25 1.00 393 40 1.00 

Q8. If I feel side effects during a course of treatment of tranquilizers, I should stop taking it as soon as possible 

0-5 346 19 0.72 (0.41 – 1.26) 542 49 0.89 (0.43 - 1.85) 

6-9 165 19 1.11 (0.58 – 2.12) 256 34 1.57 (0.68 - 3.62) 

10 238 26 1.00 388 38 1.00 

Q9.  I would take the tranquilizers according to the doctor’s instructions  

0-7 163 14 1.00 (0.53 – 1.88) 259 22 0.88 (0.38 – 2.00) 

8-9 100 12 1.42 (0.71 – 2.82) 150 28 2.59 (1.15 - 5.88) 

10 480 47 1.00 768 71 1.00 
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Knowledge or Attitude Statement,  

level of agreement 

Cross-sectional approach (№= 847) Longitudinal approach (№= 1343) 

No misuse (№) Misuse (№) aOR (95%CI)* No misuse (№) Misuse (№) aOR (95%CI)** 

Q10.  If tranquilizers are consumed in excess, they won’t work when they are really needed  

0-6 216 15 0.66 (0.35 – 1.25) 328 40 1.49 (0.73 - 3.03) 

7-9 147 17 1.21 (0.66 – 2.23) 224 27 1.51 (0.66 - 3.44) 

10 380 41 1.00 627 51 1.00 

Q11.  I prefer to keep tranquilizers at home in case there was a need for them later  

0-3 485 23 1.00 780 36 1.00 

4-8 202 27 3.00 (1.66 – 5.43) 296 44 2.7 (1.28 - 5.70) 

9-10 62 23 6.75 (3.49–13.08) 102 41 9.49 (4.05 - 22.25) 

Q12. I will trust the doctor’s decision if s/he decided to prescribe or not prescribe tranquilizers  

0-6  166 19 1.35 (0.75 – 2.46) 268 30 1.35 (0.61 - 3.01) 

7-9 202 18 1.05 (0.57 – 1.93) 302 43 2.23 (1.08 - 4.6) 

10 387 37 1.00 626 48 1.00 

Q13.  If I believe that I need a tranquilizer and the doctor did not prescribe it, I will get it at the pharmacy without a prescription  

0 579 47 1.00 828 84 1.00 

1-5 138 14 1.31 (0.68 – 2.52) 207 13 0.65 (0.25 - 1.66) 

6-10 36 12 4.20 (1.99 – 8.87) 57 23 5.5 (2.03 - 14.87) 

Q14. I think that doctors often explain clearly to the patients the reasons for prescribing or not prescribing tranquilizers  

0-5 334 28 0.93 (0.52 – 1.67) 516 50 1.04 (0.5 - 2.16) 

6-8 175 22 1.45 (0.78 – 2.71) 254 34 1.57 (0.7 - 3.54) 

9-10 242 24 1.00 418 37 1.00 

Q15. I think that doctors often explain clearly to the patients the instructions for the use of tranquilizers  

0-5 291 27 1.19 (0.66 – 2.14) 453 42 0.95 (0.46 - 1.96) 

6-8 181 21 1.50 (0.80 – 2.81)  261 34 1.49 (0.68 - 3.25) 

9- 10 280 24 1.00 473 45 1.00 

Q16. I think that, when dispensing tranquilizers, the pharmacists tell the customers about the importance of correct therapeutic compliance/adherence  

0-4 182 24 0.89 (0.48 – 1.65) 298 43 1.24 (0.55 - 2.77) 

5-8 388 24 0.46 (0.25 – 0.83) 578 42 0.59 (0.27 - 1.28) 

9-10 178 26 1.00 298 36 1.00 

CI: Confidence interval; №: Number of Participants; OR: Odds Ratio; *: OR adjusted for age, gender, alcohol intake and medical consultation over the phone; **: OR adjusted for age, gender, 

employment status and frequency of doctor consultation in case of illness. Misuse is defined as the occurrence of any of the following Practices: use without prescription, shortened treatment, 

modified dose, doubling a skipped dose, or taking it when remembered.
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Table 24 Estimates of the association of Knowledge and Attitudes of the Galician population with specific aspects of misuse Practices of tranquilizers using cross-

sectional and longitudinal approaches 

Knowledge or Attitude 

Statement 

Cross-sectional approach (№= 847) Longitudinal approach (№= 1343) 

Shortened treatment Stored leftover Changed dose Stored leftover Changed dose 

Level of agreement № aOR (95%CI)* № aOR (95%CI)* № aOR (95%CI)* № aOR (95%CI)** № aOR (95%CI)** 

Q1.  I would agree to take tranquilizers in order to sleep better 

0-5 7 1.00 15 1.00 14 1.00  20 1.00 7 1.00 

6-8 9 3.93 (1.41, 10.95) 15 3.29 (1.55, 6.97) 7 1.52 (0.59, 3.90) 19 3.36 (1.24, 9.13) 7 4.31 (1.03, 17.93) 

9-10 8 5.93 (2.04, 17.19) 17 5.84 (2.76, 12.36) 13 4.13 (1.81, 9.45) 18 4.55 (1.51, 13.74) 25 16.98 (4.67, 61.77) 

Q2.  If I feel better after a few days, I will keep taking my tranquilizers even after completing the prescribed course of treatment 

0 10 1.00 22 1.00 13 1.00 27 1.00 19 1.00 

1-5 8 2.42 (0.94, 6.28) 15 2.19 (1.10, 4.36) 14 3.47 (1.59, 7.59) 20 2.66 (1.04, 6.78) 9 1.3 (0.39, 4.32) 

6-10 6 5.78 (2.01, 16.69) 10 4.54 (2.02, 10.22) 7 4.33 (1.57, 11.95) 10 3.59 (0.98, 13.22) 11 4.93 (1.35, 17.94) 

Q3.  I would take tranquilizers in order to enjoy myself with my family 

0 11 1.00 19 1.00 13 1.00 30 1.00 18 1.00 

1-5 6 1.97 (0.71, 5.47) 17 1.92 (0.97, 3.80) 10 1.59 (0.68, 3.70) 10 0.88 (0.31, 2.5) 11 1.1 (0.35, 3.44) 

6-10 7 1.34 (0.51, 3.55) 11 2.48 (1.13, 5.44) 11 3.27 (1.37, 7.76) 17 2.63 (0.93, 7.45) 10 1.8 (0.52, 6.16) 

Q4.  I would agree to take tranquilizers when I feel down and sad in order to work better 

0 9 1.00 15 1.00 11 1.00 21 1.00 22 1.00 

1-5 8 2.25 (0.85, 5.96) 14 1.37 (0.65, 2.91) 12 1.62 (0.70, 3.74) 13 1.16 (0.42, 3.21) 7 0.52 (0.16, 1.74) 

6-10 6 1.02 (0.36, 2.91) 17 3.45 (1.65, 7.21) 10 2.33 (0.93, 5.82) 23 3.54 (1.27, 9.85) 10 1.22 (0.36, 4.09) 

Q5.  Tranquilizers reduce people’s control over what they do 

0-4 5 0.84 (0.28, 2.52) 12 1.11 (0.52, 2.37) 11 1.85 (0.78, 4.42) 26 3.24 (1.12, 9.38) 16 2.4 (0.71, 8.05) 

5-7 9 0.84 (0.33, 2.11) 16 0.81 (0.41, 1.62) 12 1.00 (0.42, 2.36) 16 0.97 (0.33, 2.89) 14 1.24 (0.37, 4.17) 

8-10 10 1.00 19 1.00 11 1.00 14 1.00 9 1.00 

Q6.  People taking tranquilizers are at increased risk of traffic accidents 

0-5 6 0.77 (0.26, 2.28) 18 1.39 (0.67, 2.89) 12 0.98 (0.42, 2.29) 20 1.43 (0.5, 4.12) 9 0.98 (0.28, 3.4) 

6-9 10 1.03 (0.40, 2.68) 15 0.90 (0.42, 1.91) 9 0.62 (0.26, 1.51) 20 1.13 (0.39, 3.24) 17 1.32 (0.42, 4.15) 

10 8 1.00 14 1.00 12 1.00 16 1.00 13 1.00 

Q7.  Psychotropic drugs (such as tranquilizers) may affect children’s learning abilities when prescribed to them 

0-5 4 2.38 (0.71, 7.92) 8 2.00 (0.85, 4.72) 13 0.90 (0.39, 2.04) 30 1.17 (0.47, 2.92) 18 1.14 (0.35, 3.66) 

6-8 10 1.78 (0.73, 4.36) 17 1.41 (0.73, 2.73) 8 0.96 (0.38, 2.45) 4 0.26 (0.06, 1.21) 12 1.51 (0.43, 5.31) 

9-10 10 1.00 22 1.00 12 1.00 20 1.00 9 1.00 

Q8. If I feel side effects during a course of treatment of tranquilizers, I should stop taking it as soon as possible 

0-5 9 0.46 (0.18, 1.16) 16 0.55 (0.27, 1.12) 14 0.83 (0.37, 1.87) 18 0.53 (0.2, 1.42) 13 0.69 (0.23, 2.11) 

6-9 5 0.61 (0.20, 1.80) 13 1.09 (0.51, 2.32) 9 1.09 (0.42, 2.80) 18 1.27 (0.44, 3.65) 10 1.25 (0.35, 4.4) 

10 11 1.00 18 1.00 11 1.00 21 1.00 16 1.00 

Q9.  I would take the tranquilizers according to the doctor’s instructions  

0-7 6 2.31 (0.90, 5.91) 10 1.11 (0.52, 2.35) 9 1.57 (0.69, 3.57) 17 2.03 (0.74, 5.55) 4 0.56 (0.13, 2.42) 

8-9 7 2.22 (0.74, 6.60) 8 1.45 (0.64, 3.32) 6 1.34 (0.48, 3.73) 15 3.45 (1.17, 10.15) 9 2.17 (0.66, 7.14) 

10 11 1.00 29 1.00 19 1.00 25 1.00 26 1.00 
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Knowledge or Attitude 

Statement 

Cross-sectional approach (№= 847) Longitudinal approach (№= 1343) 

Shortened treatment Stored leftover Changed dose Stored leftover Changed dose 

Level of agreement № aOR (95%CI)* № aOR (95%CI)* № aOR (95%CI)* № aOR (95%CI)** № aOR (95%CI)** 

Q10.  If tranquilizers are consumed in excess, they won’t work when they are really needed  

0-6 5 0.58 (0.21, 1.65) 11 0.85 (0.41, 1.78) 10 1.18 (0.50, 2.75) 26 4.12 (1.5, 11.33) 12 1.72 (0.52, 5.66) 

7-9 5 1.21 (0.42, 3.47) 11 1.22 (0.58, 2.57) 7 1.48 (0.61, 3.59) 16 3.09 (0.96, 9.93) 16 3.72 (1.16, 11.94) 

10 14 1.00 25 1.00 15 1.00 12 1.00 11 1.00 

Q11.  I prefer to keep tranquilizers at home in case there was a need for them later  

0-3 7 1.00 14 1.00 11 1.00 20 1.00 8 1.00 

4-8 9 2.71 (0.98, 7.48) 14 6.86 (3.11, 15.11) 10 2.05 (0.85, 4.95) 15 1.38 (0.47, 4.01) 13 3.91 (1.11, 13.83) 

9-10 8 6.86 (2.37, 19.86) 19 11.78(5.54, 25.02) 12 6.08 (2.50, 14.83) 22 6.72 (2.34, 19.3) 18 13.94 (3.82, 50.85) 

Q12. I will trust the doctor’s decision if s/he decided to prescribe or not prescribe tranquilizers  

0-6 10 3.11 (1.20, 8.07) 11 1.25 (0.59, 2.65) 13 2.45 (1.12, 5.39) 19 2.33 (0.81, 6.69) 7 0.66(0.16, 2.75) 

7-9 6 1.55 (0.53, 4.57) 14 1.46 (0.72, 2.95) 7 0.93 (0.35, 2.48) 23 2.97 (1.1, 8.03) 13 1.78(0.6, 5.24) 

10 8 1.00 22 1.00 14 1.00 15 1.00 19 1.00 

Q13.  If I believe that I need a tranquilizer and the doctor did not prescribe it, I will get it at the pharmacy without a prescription  

0 15 1.00 27 1.00 17 1.00 38 1.00 28 1.00 

1-5 4 1.05 (0.34, 3.25) 10 1.66 (0.78, 3.57) 9 2.15 (0.90, 5.14) 9 1.1 (0.34, 3.51) 4 0.66(0.15, 2.9) 

6-10 5 4.40 (1.50, 12.93) 9 5.05 (2.17, 11.74) 7 6.15 (2.35, 16.05) 9 3.1 (0.81, 11.84) 7 3.2(0.76, 13.52) 

Q14. I think that doctors often explain clearly to the patients the reasons for prescribing or not prescribing tranquilizers  

0-5 8 2.41 (0.85, 6.84) 17 1.06 (0.50, 2.25) 15 1.14 (0.49, 2.62) 28 4.11 (1.11, 15.24) 15 0.88(0.29, 2.64) 

6-8 9 0.81 (0.30, 2.24) 17 2.07 (0.97, 4.41) 9 1.33 (0.53, 3.37) 25 7.87 (2.04, 30.36) 8 1.04(0.3, 3.67) 

9-10 7 1.00 13 1.00 10 1.00 4 1.00 16 1.00 

Q15. I think that doctors often explain clearly to the patients the instructions for the use of tranquilizers  

0-5 6 2.78 (0.91, 8.56) 16 1.24 (0.59, 2.60) 15 1.53 (0.66, 3.52) 23 2.26 (0.75, 6.83) 11 0.74(0.22, 2.45) 

6-8 11 1.24 (0.47, 3.27) 16 2.01 (0.95, 4.26) 8 1.32 (0.51, 3.44) 25 4.65 (1.52, 14.23) 12 1.78(0.57, 5.59) 

9- 10 7 1.00 14 1.00 10 1.00 9 1.00 16 1.00 

Q16. I think that, when dispensing tranquilizers, the pharmacists tell the customers about the importance of correct therapeutic compliance/adherence  

0-4 11 2.96 (1.00, 8.74) 13 0.72 (0.34, 1.53) 12 1.95 (0.82, 4.66) 19 1.4 (0.47, 4.2) 14 0.83(0.27, 2.59) 

5-8 8 1.23 (0.39, 3.84) 16 0.43 (0.21, 088) 11 0.69 (0.29, 1.63) 23 0.8 (0.28, 2.25) 7 0.33(0.1, 1.09) 

9-10 5 1.00 18 1.00 11 1.00 15 1.00 18 1.00 

CI: Confidence interval; №: Number of participants; OR: Odds Ratio; *: OR adjusted for age, gender, alcohol intake and medical consultation over the phone **: OR adjusted for 

age, gender, employment status and frequency of doctor consultation in case of illness.  
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5.6. Dose-response meta-analysis of the association of income with antibiotic 

misuse Practices 
 

The manuscript of the meta-analysis of income and antibiotic misuse was submitted for 

publication and is currently under review by European Journal of Health Economics. 

 

Literature Search and Study Selection 

The selection process of studies about the association of income with antibiotic misuse 

Practices is represented in Figure 7. Out of 1,453 identified studies, 314 were selected for full 

text review. Fifty-one studies involving 51,008 individuals and 18,094 antibiotic misuse events 

were included in the meta-analysis (Table 25). These studies originated from 22 countries and 

were published between 2001 and 2021. All studies were of cross-sectional design and 

published in English, except for one in Spanish [165] and another in Croatian [166]. 

 

Continuous approach of dose-response meta-analysis 

The data the 51 studies included in the meta-analysis were compatible with a flat linear 

association between income standardized to GDP per capita based on PPP and antibiotic misuse 

(OR= 1.00; p-value= 0.954, p-value non-linearity= 0.452). Figure 8 represents the dose-response 

trend of summary ORs of antibiotic misuse conferred by income standardized to GDP per capita 

based on PPP. Likewise, the association of income standardized to adjusted net national income 

per capita and antibiotic misuse followed a flat linear trend (OR= 1.00; p-value= 0.940). 

 

Categorical approach of dose-response meta-analysis  

In the analysis of income standardized to GDP per capita based on PPP, overall, in reference to 

low income (1st tertile), there is no association between income and general antibiotic misuse 

[medium income2nd tertile: OR= 1.04 (95%CI: 0.89, 1.20), and high income3rd tertile: OR= 1.03 

(95%CI: 0.82, 1.29)] (Table 26). However, in the subgroup analysis, certain associations 

between income and antibiotic misuse were observed. As compared with low income 

individuals, those with medium income are at 19% higher odds of the misuse Practice “storage 

of antibiotic leftover” [OR=1.19 (95%CI: 1.07, 1.32)]; but high income individuals have 51% 

lower odds of the misuse Practice “non-adherence” to antibiotic treatment [OR= 0.49, (95%CI: 

0.34, 0.70)] (Table 26). In upper-middle wealth countries, high income people have 11% higher 

odds of any Practice of antibiotic misuse than those with low income (OR= 1.11; 95%CI: 1.00, 

1.22) (Table 26). An association of medium income level with antibiotic misuse was also 

suggested in African countries (OR= 1.18; 95%CI: 1.00, 1.39) (Table 26).  

Comparing to studies undertaken until 2015, there were higher odds of antibiotic misuse in 

medium income [OR until 2015= 0.95 (95%CI: 0.75, 1.20) and OR after 2015= 1.12 (95%CI: 0.99, 

1.26)] and high income individuals [ORuntil 2015= 0.91 (95%CI: 0.62, 1.35) and ORafter 2015= 1.15 

(95%CI: 0.93, 1.41)] after 2015 (Table 26). There was no meaningful difference in the odds of 

antibiotic misuse by income level (medium and high) when countries were classified according 

to the literacy rate of their population (Table 26). 
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Similar findings were obtained for the categorical approach of income standardized to net 

national income per capita to that of income standardized to GDP per capita based on PPP (data 

not shown). 

Methodological characteristics of studies included in the dose-response meta-analysis of 

income and antibiotic misuse Practices 

Studies were sub-grouped based on their use of a pretested or validated questionnaire. No 

meaningful change in the pooled OR estimates were observed for medium and high income 

when the analysis was restricted to those studies that used pretested or validated questionnaires 

[ORmedium= 1.06 (95%CI: 0.91, 1.24) and ORhigh= 1.04 (95%CI: 0.85, 1.27) (Table 26). 

 

Stratifying the studies according to their comparability for age, gender, education and family 

size, showed that studies that incompletely controlled for those variables generated higher ORs 

than those with complete control for the four variables. This observation applies for both 

medium income [ORincomplete= 1.09; (95%CI: 0.95, 1.24) and ORcomplete= 0.90 (95%CI: 0.71, 

1.15)] and high income categories [ORincomplete= 1.05 (95%CI: 0.84, 1.31) and ORcomplete= 0.60 

(95%CI: 0.30, 1.23)] (Table 26). 

 

There was no notable difference in the summary estimates upon stratifying the analysis 

according to the quality score of studies (Table 26). 

 

The shape of the funnel plot (Figure 9) and the results of Egger’s test (p-value = 0.39) and that 

of the trim-and-fill analysis which did not suggest the addition of any study, confirmed the 

absence of publication bias. 
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Figure 7 Flow diagram of the selection of studies about income level and misuse of antibiotics 
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Table 25 General characteristics of studies included the meta-analysis of income level and antibiotic misuse 

Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Moktan 

2021 [167] 

India Attendants 

of public 

hospital 

18-90 M: 309 

F: 195 

Use without 

prescription  

37.50 137 41 Reference category age, gender, educational level, marital 

status, public and private clinics, 

frequency of doctors’ consultation, 

family/friend influence (other family 

members self-medicating with 

antibiotics), symptoms (minor illness) 

  
112.51 185 59 1.10 (0.68 - 1.77)   
225.01 129 52 1.58 (0.95 - 2.63) 

    375.01 53 19 1.31 (0.67 - 2.56) 

Chen 2020 

[168] 

Mali Medical 

university 

students 

Mean (SD) 

21.3 (2.4) 

M:310 

F:136 

Storage of 

antibiotics 

82.95 290 168 Reference category age  
506.50 114 77 1.51 (0.96 - 2.38)  
1181.60 42 27 1.31 (0.67 - 2.56)  

Use without 

prescription  

82.95 290 73 Reference category  
506.50 114 29 1.01 (0.62 - 1.67) 

  1181.60 42 19 2.46 (1.27 - 4.77) 

Elmahi 

2020 [169] 

Sudan General 

population 

≥18 M: 130 

F: 116 

Use without 

prescription  

49.50 182 110 1.05 (0.59 - 1.87) age, pregnancy, current antibiotic use 

    149.50 64 38 Reference category 

Mallah 

2020 [170] 

Lebanon Children´s 

caregivers 

≥18 M:276 

F:1092 

Any misuse 

practice  

249.50 21 2 Reference category age, sex, educational level, area of 

residence, alcohol consumption, access 

to medical care facilities, and frequency 

of telephone medical consultation.,  

 
999.50 260 34 1.43 (0.32 - 6.41)  
2000.00 223 17 0.78 (0.17 - 3.65) 

  3000.50 808 36 0.44 (0.10 - 1.98) 

Nusair 

2020 [171] 

Jordan General 

population 

0 to >65 M: 674 

F: 1169 

Use without 

prescription 

  

88.75 175 61 Reference category past month antibiotic use   
266.61 659 253 1.16 (0.82 - 1.65) 

    444.11 1042 458 1.47 (1.05 - 2.05) 

Rathish 

2020 [48] 

Sri Lanka General 

population 

Mean (SD): 

36 (21) 

M: 181 

F: 203 

Use without 

prescription  

150.00 267 263 Reference category NA 

  450.00 117 111 2.15 (0.37 - 12.54) 

Xu 2020 

[172] 

China Children´s 

caregivers 

Parents with 

children <13 

years old 

M: 1344 

F: 4935 

Use without 

prescription 

377.50 --- --- Reference category age, gender, educational level, medical 

background, residential location  
 

1132.58 --- --- 0.76 (0.57 - 1.03)  
1887.58 --- --- 0.81 (0.54 - 1.21)  

Storage of 

antibiotics  

377.50 --- --- Reference category  
1132.58 --- --- 1.03 (0.91 - 1.17) 

  1887.58 --- --- 1.16 (0.99 - 1.36) 

Ateshim 

2019 [173] 

Eritrea General 

population 

Median 

(IQR): 

37 (24) 

M: 238 

F: 339 

Use without 

prescription 

  

0.00 291 --- Reference category age, gender, educational level, marital 

status, occupational status, knowledge 

about antibiotics, attitudes towards 

antibiotics  

 
32.53 92 --- 0.92 (0.54 - 1.56)  
113.78 136 --- 1.22 (0.78 - 1.19) 

  211.28 58 --- 1.43 (0.75 - 2.73) 
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Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Benameur 

2019 [174] 

Saudi 

Arabia 

  

University 

students 

Mean (SD): 

20.96 

(0.148) 

M:166 

F:69 

Use without 

prescription 

133.37 164 95 Reference category age, gender, educational level, marital 

status, speciality (medical vs non-

medical), residential location, health 

insurance 

667.50 50 26 0.79 (0.42 - 1.49) 

1468.63 18 14 2.54 (0.80 - 8.06) 

Bogale 

2019 [49] 

Ethiopia General 

population 

18 to > 60 M: 246 

F: 349 

Use without 

prescription 

  

10.75 --- 46 Reference category age, gender, educational level, marital 

status, residential location, occupational 

status, healthcare profession 

  
32.27 --- 74 2.55 (1.18 - 5.50)   
64.52 --- 42 1.08 (0.47 - 2.46) 

    107.52 --- 92 1.42 (0.62 - 3.25) 

Bulabula 

2019 [47] 

South 

Africa 

  

Pregnant 

women 

attending 

public 

hospital 

Mean (SD): 

29 (6.1) 

F: 301 Use without 

prescription 

  

49.50 --- --- Reference category age, gender, educational level, 

residential location, knowledge about 

antibiotics, attitudes towards antibiotics 
174.50 --- --- 5.40 (0.90 - 29.90) 

375.00 --- --- 4.10 (0.80 - 19.40) 

625.00 --- --- 6.40 (1.20 - 35.20) 

Mate 2019 

[175] 

Mozambi

que 

  

General 

population 

Median 

(IQR): 33  

(25-47) 

M:294 

F:797 

Use without 

prescription 

21.24 528 108 Reference category age 

63.75 224 45 0.98 (0.66 - 1.44) 

127.51 183 40 1.09 (0.72 - 1.64) 

212.51 117 26 1.11 (0.68 - 1.80) 

Incomplete 

course of 

treatment 

  

21.24 506 150 Reference category 

63.75 215 68 1.10 (0.78 - 1.55) 

127.51 175 60 1.24 (0.86 - 1.79) 

212.51 114 21 0.54 (0.32 - 0.89) 

Mukattash 

2019 [176] 

Jordan Children´s 

caregivers 

20 to ≥ 50 M: 134 

F: 712 

Use without 

prescription  

352.50 94 41 Reference category age   
1058.21 325 141 0.99 (0.62 - 1.57) 

    1763.21 427 150 0.70 (0.44 - 1.10) 

Sun 2019 

[59] 

China  Children´s 

caregivers 

Parents with 

children <13 

years old 

M: 2243 

F: 7283 

Storage of 

antibiotics  

230.50 2102 874 Reference category age, gender of the parents, gender of the 

child, educational level, socioeconomic 

characteristics (residential location and 

GDP per capita), health insurance, 

specialty (medical vs non-medical) 

615.50 2889 1434 1.22 (1.08 - 1.38) 

1154.00 2749 1355 1.17 (1.02 - 1.33) 

1923.00 1786 917 1.36 (1.16 - 1.60) 

Hu 2018 

[177] 

China Medical 

university 

students 

Mean (SD): 

22 (1.5) 

M: 661 

F: 1158 

Use without 

prescription  

768.50 1565 59 Reference category age, gender, educational level, parents’ 

educational level, parents medical 

background, residential location, 

knowledge - attitudes - and practice 

score, center of recruitment 

  2306.50 254 18 1.95 (1.13 - 3.36) 
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Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Tong 2018 

[52] 

China Attendants 

of primary 

care clinics 

<45 to >60 M:340 

F:374 

Non-

adherence 

153.20 162 150 Reference category age, gender, educational level, 

residential location, occupation, 

employment status, knowledge about 

antibiotics 

 
344.78 180 163 0.72 (0.33 - 1.57)  
651.18 187 158 0.40 (0.20 - 0.82) 

  880.98 185 150 0.33 (0.16 - 0.66) 

Peng 2018 

[50] 

China University 

students 

Guizhou 

Mean (SD):  

21.3 (2.1) 

Zhejiang 

Mean (SD):  

19.7 (2.6) 

M: 2035 

F: 1960 

Use without 

prescription 

230.92 --- --- Reference category age, socioeconomic characteristics 

(GDP per capita and residential 

location) 

 
1001.00 --- --- 0.65 (0.39 - 1.09)  
2079.08 --- --- 0.66 (0.33 - 1.31)  

Storage of 

antibiotics 

230.92 --- --- Reference category  
1001.00 --- --- 1.30 (1.10 - 1.53)  
2079.08 --- --- 1.14 (0.90 - 1.43)  

Buying 

without 

prescription  

230.92 --- --- Reference category  
1001.00 --- --- 1.14 (0.90 - 1.44) 

  2079.08 --- --- 1.05 (0.76 - 1.46) 

Redzick 

2018 [166] 

Croatia Attendants 

of primary 

care clinics 

--- M: 142 

F: 402 

Use without 

prescription 

  

84.62 88 5 Reference category age   
226.12 55 13 5.14 (1.72 - 15.38)   
339.32 97 4 0.71 (0.19 - 2.75)   
452.52 100 15 2.93 (1.02 - 8.42) 

    594.02 199 25 2.39 (0.88 - 6.45) 

Wang 

2018 [178] 

China University 

students 

Mean (SD): 

20.7 (2.7) 

M: 5515 

F: 5677 

Storage of 

antibiotics 

230.92 3417 --- Reference category age, gender, educational level, parents’ 

educational level, parents medical 

background, residential location, 

speciality (medical vs non-medical) 

 
1001.00 5823 --- 1.15 (1.04 - 1.27)  
2310.08 1435 --- 1.02 (0.88 - 1.19)  
3850.08 517 --- 1.00 (0.81 - 1.23)  

Use without 

prescription  

230.92 3417 --- Reference category  
1001.00 5823 --- 0.89 (0.67 - 1.19)  
2310.08 1435 --- 1.13 (0.75 - 1.71) 

  3850.08 517 --- 0.93 (0.53 - 1.63) 

Abdelrahm

an 2017 

[179] 

Saudi 

Arabia 

  

General 

population 

<18 to >65  M: 735 

F: 293  

Use without 

prescription  

200.12 368 112 Reference category age 

867.62 146 60 1.59 (1.07 - 2.37) 

2002.50 198 72 1.31 (0.91 - 1.88) 

3337.63 316 146 1.96 (1.43 - 2.69) 

Albawani 

2017 [180] 

Yemen Attendants 

of 

pharmacies 

Mean (SD): 

28.6 (7.7) 

M: 204 

F: 159 

Use without 

prescription  

116.80 268 229 Reference category age  
352.80 51 46 1.57 (0.59 - 4.19) 

  581.90 44 41 2.33 (0.69 - 7.89) 
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Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Erku 2017 

[54] 

Ethiopia General 

population 

Mean (SD): 

33.19 

(10.82) 

M: 163 

F: 487 

Any misuse 

practice 

  

50.00 331 282 Reference category age, gender, educational level, marital 

status, household size, employment 

status, frequency of visiting health care 

institutions, satisfaction about 

healthcare service 

 
125.50 201 170 0.95 (0.58 - 1.55) 

  175.50 118 83 0.41 (0.25 - 0.68) 

Gebrekirst

os 2017 

[181] 

Ethiopia Attendants 

of 

pharmacies 

Median 

(IQR): 

30 (16) 

M: 473 

F: 307 

Use without 

prescription 

  

3.26 130 76 1.67 (1.13 - 2.48) age, gender, educational status, marital 

status, employment status, household 

size, residential location, type of illness, 

healthcare insurance, previous 

experience with antibiotics, access to 

healthcare 

 
13.00 92 41 0.96 (0.61 - 1.50)  
26.00 81 32 0.78 (0.48 - 1.26) 

  39.02 477 218 Reference category 

Gillani 

2017 [182] 

Pakistan  Non-

medical 

university 

students 

Mean (SD): 

23.0 

(3.4) 

M:352 

F:375 

Use without 

prescription  

75.00 245 110 Reference category age, specialty (non-medical) 

225.00 180 80 0.98 (0.67 - 1.45) 

400.00 136 54 0.81 (0.53 - 1.24) 

600.01 166 82 1.20 (0.81 - 1.78) 

Hassali 

2017 [183] 

Malaysia General 

population 

Mean (SD): 

28.7 (7.4) 

M: 171 

F: 229 

Any misuse 

practice 

124.88 231 82 Reference category age, gender, educational level, marital 

status, race, healthcare related 

occupation, employment status, health 

insurance  

 
499.88 94 29 0.51 (0.27 - 0.98)  
1000.00 47 13 0.40 (0.16 - 0.78) 

  1500.13 28 7 0.42 (0.13 - 1.34) 

Jamhour 

2017 [85] 

Lebanon General 

population 

>18 M: 182 

F: 218 

Use without 

prescription 

499.50 88 36 Reference category age, gender, educational level, specialty 

(unrelated to health care)     1500.00 97 54 1.81 (1.01 - 3.25) 

Kajeguka 

2017 [61] 

Tanzania General 

population 

Mean (SD): 

35.4 (13.4) 

M:144 

F:156 

Use without 

prescription  

49.50 162 70 2.82 (0.47 - 16.68) age, gender, educational level, marital 

status, employment status, self-treated 

condition 

 
300.50 102 74 1.02 (0.22 - 4.76) 

  700.50 36 23 Reference category 

Kurniawan 

2017 [184] 

Indonesia Attendants 

of primary 

care clinics 

Median 

(IQR): 

45 (18-49) 

M: 137 

F: 263 

Use without 

prescription 

  

87.50 186 146 Reference category age, gender, educational level, marital 

status, employment status, health 

insurance 
  262.50 54 34 0.52 (0.24, 1.12) 

Nuñez 

2017 [185] 

Perú University 

students 

Mean: 19.82 M: 492 

F: 508 

Use without 

prescription  

462.00 321 204 Reference category age  
1386.62 322 211 1.09 (0.79 - 1.51)  
2772.62 178 119 1.16 (0.79 - 1.70) 

  4620.62 179 120 1.17 (0.79 - 1.72) 

Senadheer

a 2017 

[53] 

Sri 

Lanka  

General 

population 

≥18  M: 190 

F: 174  

Use without 

prescription  

87.50 292 15 Reference category age, gender, educational level, 

employment status, health insurance, 

household size, receiving medical 

treatment in the last three months, 

knowledge of antibiotic name 

262.51 288 26 1.83 (0.95 - 3.54) 
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Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Torres 

2017 [165] 

Ecuador 

  

General 

population 

18 - 64  M:97 

F:110 

Use without 

prescription  

349.50 200 98 Reference category age 

1100.00 132 68 1.11 (0.71 - 1.72) 

1775.00 36 14 0.66 (0.32 - 1.37) 

2250.50 8 2 0.35 (0.07 - 1.76) 

Aleem 

2016 [186] 

Saudi 

Arabia  

Children´s 

caregivers 

<25 to ≥55  M: 249 

F: 382  

Use without 

prescription  

667.50 91 17 Reference category age, gender, educational level, 

household size 2002.63 519 54 0.50 (0.26, 0.95) 

Bilal 2016 

[187] 

Pakistan 

  

Attendants 

of public 

hospital 

Mean (SD): 

48.6 (4.4) 

M: 263 

F: 137 

Use without 

prescription  

35.00 180 172 Reference category age, residential location, specialty (non-

medical related participants) 105.00 73 62 0.26 (0.10 - 0.68) 

210.00 49 36 0.13 (0.05 - 0.33) 

415.00 36 29 0.19 (0.06 - 0.57) 

685.01 62 26 0.03 (0.01 - 0.08) 

Zhu 2016 

[188] 

China  University 

students 

18-45  

(IQR: 21-

22) 

M: 369 

F: 291 

Use without 

prescription  

40.00 45 28 Reference category age, gender, educational level, major, 

healthcare insurance, residential 

location 
120.08 423 192 0.50 (0.27 - 0.95) 

240.08 173 83 0.56 (0.29 - 1.10) 

400.08 19 13 1.32 (0.42 - 4.11) 

Ding 2015 

[189] 

China  Children´s 

caregivers 

≤ 29 to ≥ 50 M: 70 

F: 652 

Non-

adherence  

67.08 78 15 Reference category age, access to healthcare (number of 

clinics) 268.33 384 111 1.71 (0.93 - 3.13) 

536.66 260 76 1.73 (0.93 - 3.24) 

Gebeyehu 

2015 [190] 

Ethiopia  General 

population 

Mean (SD): 

Urban 

34.1 (12.9) 

Rural 

34.5 

(11.5) 

M:263 

F:819 

Any misuse 

practice  

25.47 108 30 Reference category age, gender, educational level, marital 

status, employment status, residential 

location, household size 

level of healthcare service satisfaction, 

knowledge on antibiotics use 

76.50 177 59 1.30 (0.77 - 2.20) 

127.53 77 26 1.33 (0.70 - 2.50) 

178.53 19 3 0.49 (0.13 - 1.79) 

229.53 7 2 1.04 (0.19 - 5.65) 

Yousif 

2015 [191] 

Saudi 

Arabia  

General 

population 

≥18  M: 228 

F: 172  

Use without 

prescription  

1335.00 219 173 Reference category age, gender, educational level, marital 

status, employment status, residential 

location 
4005.13 172 142 0.80 (0.50 - 1.30) 

Cheaito 

2014 [84] 

Lebanon Attendants 

of 

pharmacies 

Mean (SD): 

38.24 (13.7) 

M: 143 

F: 176 

Use without 

prescription  

1000.00 278 117 Reference category age, gender, educational level, marital 

status, employment status, health 

insurance, having a reference doctor 

and frequency of consultation 

  3000.00 40 17 1.02 (0.52 - 1.99) 

Eticha 

2014 [192] 

Ethiopia University 

students 

Mean (SD): 

21 (2.06) 

M: 267 

F: 140 

Use without 

prescription  

6.28 159 42 Reference category age, gender, university year, religion, 

residential location  
 

18.92 160 38 0.87 (0.52 - 1.44) 

  31.56 88 32 1.59 (0.91 - 2.79) 
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Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Hu 2014 

[193] 

Australia General 

population 

Mean (SD): 

33 (8.2) 

Range: 14-

63 

M: 170 

F: 258 

Storage of 

antibiotics  

1904.13 150 85 Reference category age, gender, educational level, 

residential location, employment status, 

marital status, parental status, language 

proficiency, main language spoken at 

home, health insurance 

  5712.46 278 118 0.56 (0.38 – 0.84) 

Lv 2014 

[194] 

China University 

students 

NA  M:341 

F:390 

Any misuse 

practice  

41.00 139 58 Reference category gender, university year, residential 

location, major (medical vs non-

medical), health insurance 

 
123.08 447 175 1.14 (0.76 - 1.71)  
246.08 131 56 1.00 (0.59 - 1.67) 

  410.08 14 5 1.26 (0.39 - 4.13) 

Mihretie 

2014 [195] 

Ethiopia General 

population 

Mean (SD): 

37.8 (12.2)  

M: 34 

F: 17  

Use without 

prescription  

13.75 14 9 Reference category age  
38.78 10 8 2.22 (0.33 - 14.80)  
67.53 10 8 2.22 (0.33 - 14.80) 

  102.53 14 6 0.42 (0.09 - 1.91) 

Shah 2014 

[196] 

Pakistan University 

students 

Mean (SD): 

20.04 (1.74) 

M: 253 

F: 178 

Use without 

prescription  

250.00 115 51 Reference category age, specialty (non-medical)  
750.00 139 73 1.39 (0.85 - 2.28)  
1250.00 70 38 1.49 (0.82 - 2.71) 

  1750.01 73 28 0.78 (0.43 - 1.42) 

Abobotain 

2013 [197] 

Saudi 

Arabia  

Children´s 

caregivers 

<25 to ≥55  M:241 

F:369 

Use without 

prescription  

667.37 91 17 Reference category age, educational level, marital status, 

household size, number of children < 

12 years old, healthcare related 

profession 

2002.50 519 54 0.50 (0.26, 0.95) 

Pan 2012 

[46] 

China  University 

students 

Mean (SD): 

22.3 (2.6) 

M:745 

F:555 

Use without 

prescription  

38.75 548 215 Reference category age, gender, major, residential location, 

healthcare insurance 116.33 668 352 1.73 (1.37 - 2.17) 

232.58 74 46 2.54 (1.54 - 4.20) 

387.58 10 8 6.20 (1.30 - 29.45) 

Widayati 

2011 [198] 

Indonesia General 

population 

Median 

(Range) 

Prescribed 

40.5 (18 - 

69) 

Self-

medicated 

43 (18 - 66) 

M: 309 

F: 250 

Use without 

prescription  

74.50 41 19 Reference category age, gender, educational level, marital 

status, household size, employment 

status, healthcare insurance  

 
224.50 24 15 1.93 (0.69 - 5.40)  
550.00 5 1 0.29 (0.03 - 2.82) 

  1050.50 4 2 1.16 (0.15 - 9.03) 
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Author, 

Year 

Country Setting Age  

(Years) 

Sex Outcome Mean 

Income 

(USD) 

Total 

N/leve

l 

Outcome/ 

level 

Odds Ratio  

(95%CI) 

Adjustment, restriction or matching 

variables 

Ilhan 2009 

[57] 

Turkey Attendants 

of primary 

care clinics 

Mean (SD) 

39.5 

(15.2) 

M:1652 

F:1044 

Use without 

prescription  

157.43 272 46 Reference category age, gender, educational level, marital 

status, employment status, household 

size, healthcare insurance (social 

security), perceived health status, 

presence of chronic diseases  

 
472.93 1148 188 0.96 (0.67 - 1.39)  
788.43 505 107 1.32 (0.89 - 1.97)  
1103.93 265 61 1.73 (1.11 - 2.70) 

  1419.43 350 84 1.55 (1.02 - 2.36) 

Hadi 2008 

[199] 

Indonesia Attendants 

of primary 

care clinics 

Median 

(range) 

31 (0-87) 

M: 1147 

F: 1849 

Use without 

prescription 

  

13.50 192 30 Reference category age, gender, educational level, 

residential location, ethnicity, 

household size, healthcare insurance 
  40.50 274 42 0.98 (0.59, 1.63) 

Al-Azzam 

2007 [200] 

Jordan General 

population 

>65 M:1040 

F:1093 

Use without 

prescription  

88.75 606 204 Reference category NA   
266.61 721 309 1.48 (1.18 - 1.85) 

    444.11 806 329 1.36 (1.09 - 1.69) 

Sawair 

2007 [201] 

Jordan Attendants 

of primary 

care clinics 

≤16 to >65  M: 220 

F: 257 

Use without 

prescription  

139.30 140 46 Reference category age, gender, educational level, marital 

status, employment status, healthcare 

insurance, smoking habits, self-reported 

health status, chronic comorbidities 

 
420.00 133 63 1.94 (1.18 - 3.21) 

  700.70 204 85 1.35 (0.85 - 2.14) 

Awad 

2005 [51] 

Sudan General 

population 

≤20 to >60  M: 790 

F: 960 

Use without 

prescription  

19.25 --- --- Reference category age, gender, educational level  
67.40 --- --- 0.78 (0.59 - 1.00) 

  125.15 --- --- 0.61 (0.42 - 0.87) 
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Figure 8 Trend of the association of income level standardized to GDP per capita based on PPP and 

antibiotic misuse.  

Solid line represents the linear trend. Long-dashed line represents the non-linear restricted cubic spline approach. 

Short-dashed lines represents 95%CI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 Funnel plot of studies included in the meta-analysis about income and antibiotic misuse 
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Table 26 Meta-analysis of the association of income level represented as units of growth domestic product 

(GDP) per capita based on purchasing power parity (PPP) with antibiotic misuse 

 Number of 

studies 

Medium income  

OR (95%CI) 

High income 

OR (95%CI) 

All studies 57 1.04 (0.89, 1.20) 1.03 (0.82, 1.29) 

Type of misuse    

Use without prescription 43 1.06 (0.87, 1.28) 1.07 (0.84, 1.37) 

Storage of antibiotics 6 1.19 (1.07, 1.32) 1.04 (0.92, 1.17) 

Non-adherence 3 1.10 (0.89, 1.35) 0.49 (0.34, 0.70) 

Country economy    

Low 16 1.02 (0.83, 1.24) 0.90 (0.59, 1.37) 

Lower-middle 11 1.14 (0.73, 1.80) 0.92 (0.46, 1.84) 

Upper-middle 25 1.17 (0.91, 1.49) 1.11 (1.00, 1.22) 

High 5 0.90 (0.44, 1.85) 1.04 (0.33, 3.28) 

WHO Region    

African 14 1.18 (1.00, 1.39) 0.96 (0.67, 1.38) 

Eastern Mediterranean 17 0.92 (0.65, 1.32) 0.95 (0.58, 1.57) 

South-East Asian 6 1.11 (0.62, 2.00) 1.53 (0.81, 2.92) 

Western Pacific 16 0.99 (0.82, 1.20) 1.05 (0.92, 1.19) 

Survey year    

Until 2015 29 0.95 (0.75, 1.20) 0.91 (0.62, 1.35) 

After 2015 28 1.12 (0.99, 1.26) 1.15 (0.93, 1.41) 

Literacy rate    

<90% 20 1.03 (0.82, 1.29) 1.02 (0.68, 1.54) 

≥90% 37 1.09 (0.93, 1.28) 1.02 (0.84, 1.23) 

Pre-tested or validated questionnaire    

No 10 1.02 (0.51, 2.06) 0.90 (0.34, 2.36) 

Yes 47 1.06 (0.91, 1.24) 1.04 (0.85, 1.27) 

Adjustment    

Incomplete 47 1.09 (0.95, 1.24) 1.05 (0.84, 1.31) 

Complete 10 0.90 (0.71, 1.15) 0.60 (0.30, 1.23) 

Quality Score    

Lower quality (≤ 3 points) 24 0.99 (0.75, 1.31) 1.09 (0.72, 1.66) 

Higher quality (> 3 points) 33 1.04 (0.86, 1.25) 1.03 (0.81, 1.31) 

CI: Confidence interval; OR: odds ratio 
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5.7. Dose-response meta-analysis of the association of education with antibiotic 

misuse Practices 

 

Literature Search and Study Selection 

Eighty-five studies fulfilled the inclusion criteria and were included in the meta-analysis of the 

association of education level and antibiotic misuse (Figure 10). The studies were published 

between 2000 and 2021. They were and carried out in 42 countries and involved a total 

population of N= 85789 individuals. The most common antibiotic misuse Practices was use 

without prescription (N= 15780) followed by storage of antibiotic leftover (N= 6077) and non-

adherence to antibiotic treatment instructions (N= 2293). Table 27, Figure 11 and Figure 12 

represent the general characteristics of the included studies. Two studies were of cohort design 

and the remaining 83 were cross-sectional. Seven studies reported data for two types of 

antibiotic misuse [56, 63, 172, 175, 202-204] and an eighth study provided data for three types 

of misuse [205]. Each misuse Practice reported in those eight studies was treated as a separate 

study, making a total of 94 studies introduced in the dose-response analysis. Five studies were 

published in Croatian [166], Italian [206], and Spanish [165, 207, 208] and the remaining 80 

were available in English. 

 

Overall association of education with antibiotic misuse 

In reference to low education level (≤ 9 years), overall, there is no association between medium 

education (> 9-12 years) and antibiotic misuse [OR= 0.94 (95%CI: 0.83, 1.06)] (Table 28). 

However, individuals with high education level (>12 years) have 14% lower odds of antibiotic 

misuse, albeit the estimated confidence intervals are large (OR= 0.86; 95%CI: 0.72, 1.03) (Table 

28). In the continuous approach, the data from the 94 studies included in the meta-analysis 

accords well with a flat linear association between education level and misuse of antibiotics 

[OR= 0.99 (95%CI: 0.97, 1.00)] (Table 28 and Figure 13). 

 

Subgroup analyses  

In the stratified analysis by the type of misuse, both the categorical and continuous approaches 

showed that there is no association between education level and the misuse Practices “antibiotic 

use without prescription” [OR of 1-year increment = 0.99 (95% CI: 0.97, 1.00)] or “non-

adherence to treatment” [OR of 1-year increment = 0.99 (95%CI: 0.96, 1.03)]. However, there 

is 41% higher odds of the misuse Practice “antibiotic storage” for individuals with high 

education than for those with low education [OR= 1.41 (95%CI: 1.22, 1.64)]. Medium 

education level is also positively associated with “antibiotic storage” [OR= 1.17 (95%CI: 0.93, 

1.48)] (Table 28). These results are consistent with that obtained from the continuous approach 

in which each 1-year increment in education is associated with 3% higher odds of “antibiotic 

storage” [OR=1.03 (95%CI: 1.01, 1.06)] (Table 28). The continuous approach also indicated that 

each 1-year increase in education is associated with 9% lower odds of any Practice of antibiotic 

misuse [OR= 0.91 (95%CI: 0.87, 0.95)] (Table 28). 

With respect to country economy, in high-wealth countries, individuals with medium 

education level have 20% reduced odds of practicing any type of antibiotic misuse than those 

with low education level [OR= 0.80 (95%CI: 0.66, 0.97)]. In lower-middle economy countries, 

individuals with high education have 30% lower odds of antibiotic misuse than those with low 
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education [OR= 0.70 (95%CI; 0.44, 1.13)], and each 1-year increment in education is associated 

with 3% lower odds of antibiotic misuse [OR= 0.97 (95%CI: 0.93, 1.01)] (Table 28). 

Stratifying by WHO regions revealed that in the Eastern Mediterranean region, individuals 

with high education is associated with 36% lower odds of any Practice of antibiotic misuse 

than those with low education level [OR= 0.64 (95%CI: 0.42, 1.00)]. Inversely, in the European 

region, individuals with high education have 25% higher odds of antibiotic misuse than those 

with low education [OR= 1.25 (95%CI: 1.00, 1.58)]. Likewise, in the continuous approach, 

every 1-year increase in education is associated with 4% lower odds of antibiotic misuse in the 

Eastern Mediterranean region [OR= 0.96 (95%CI: 0.93, 1.00)] and 2% higher odds of misuse 

in the European region [OR= 1.02 (95%CI: 1.00, 1.04)] (Table 28). 

Summary estimates from studies published after 2015 indicated 19% lower odds of antibiotic 

misuse by individuals with high education level than those with low education level [OR= 0.81; 

(95%CI: 0.64, 1.02)]. Each 1-year increment in education is associated with 2% reduced odds 

of antibiotic misuse after 2015 [OR after 2015= 0.98 (95%CI: 0.96, 1.00)] (Table 28).   

 

Methodological characteristics of included studies  

Pooled estimate from the 68 studies that used a pretested or validated questionnaire did not 

notably differ from that estimated from all studies for medium education [OR= 1.01 (95%CI: 

0.89, 1.15)] as well as for 1-year increment [OR= 0.99 (95%CI: 0.98, 1.01)]. Nevertheless, the 

association of high education with antibiotic misuse was less strong among studies that applied 

validated questionnaire than among all studies analyzed together (OR= 0.95; 95%CI: 0.80, 

1.13) (Table 28).   

No association between education and antibiotic misuse was observed in the subgroup of 

studies that controlled for age and gender or in the subgroup of studies with higher quality score 

(>3 points) (Table 28). 

The funnel plot of studies reporting medium education level was slightly skewed to the left 

(Figure 14). However, the absence of publication bias was confirmed by both Eggers’s test (p-

value= 0.065) and trim-and-fill analysis that did not suggest the addition of any study.  

 

The funnel plot of studies that assessed high education level was also slightly skewed to the left 

(Figure 14). Egger’s test indicated the presence of publication bias (p-value= 0.001), but no 

additional studies were suggested by trim-and-fill analysis.
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Figure 10 Flow diagram of the selection of studies about the association of education level with misuse of 

antibiotics 
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Figure 11 Forest plot of studies examining the association between medium education and antibiotic 

misuse 
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Figure 12 Forest plot of studies examining the association between high education and antibiotic misuse 
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Table 27 General characteristics of studies included in the dose-response meta-analysis about education level and misuse of antibiotics 

Source Country Age (years) Gender Population Type of 

misuse 

Dose N n OR (95% CI) Adjustment, restriction or matching 

factors 

Cohort studies 

Afari-Asiedu 

2020 [209] 

Ghana Adults  

(<20 to >60) 

M: 36.0% 

F: 64% 

General 

population 

Any misuse 0.0 283 27 1.00 Age, gender, marital status, occupation, place 

of residence, health insurance, type of drug 

supplier 
3.5 176 19 0.90 (0.40, 1.70) 

8.0 138 22 0.60 (0.30, 1.10) 

13.0 164 34 0.40 (0.20, 0.70) 

Ho 2010 

[210] 

Australia Adults (≥ 18) 

≤ 30 to > 45 

M: 43% 

F: 57% 

Emergency 

department 

attendants 

Non-

adherence 

3.0 16 4 1.00 Age, gender, marital status, employment 

status, having a regular general practitioner, 

number of usual medications, place of birth, 

use of herbal medicine 

9.0 70 16 0.79 (0.46, 4.55) 

12.0 35 10 0.39 (0.06, 2.78) 

15.5 71 9 0.33 (0.08, 1.43) 

Cross-sectional studies  

Moktan 2021 

[167] 

India Adults (>18) M: 61.3% 

F: 38.7% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 28 12 1.00 Age, gender, marital status, income, public 

and private clinics, frequency of doctors’ 

consultation, family/friend influence (other 

family members self-medicating with 

antibiotics), symptoms (minor illness) 

6.5 206 65 0.61 (0.28, 1.37) 

14.5 158 59 0.79 (0.35, 1.80) 

19.0 112 35 0.61 (0.26, 1.42) 

Bianco 2020 

[211] 

Italy Adults  

mean ± SD:  

47.8 ± 16.7 

M: 41.2% 

F: 58.8% 

Attendants of 

primary care 

centers 

Use without 

prescription 

4.0 --- --- 1.00 Age, gender, marital status, employment 

status, nationality, having a kid who had used 

antibiotics in the last year 
11.0 --- --- 1.38 (0.86, 2.21) 

16.0 --- --- 1.34 (0.78, 2.29) 

Elmahi 2020 

[169] 

Sudan Adults (>18) M: 52.8% 

F: 47.2% 

General 

population 

Use without 

prescription 

6.0 35 23 1.00 Age 

14.5 211 125 0.76 (0.36, 1.61) 

Hallit 2020 

[212] 

Lebanon Adults 

mean ± SD:  

bad practice 

33.33 ± 8.80 

good practice 

31.49 ± 6.68 

M: 48.5% 

F: 51.5% 

Children 

caregivers 

Any misuse 3.0 48 40 1.00 Age 

11.0 40 22 0.24 (0.09, 0.65) 

14.5 116 41 0.11 (0.05, 0.26) 

Mallah 2020 

[170] 

Lebanon Adults (>18) M: 19.4% 

F: 76.8% 

Children 

caregivers 

Any misuse 6.0 252 31 1.00 Age, gender, area of residence, access to 

medical care facilities, frequency of 

telephone medical consultation 
14.5 1157 62 0.40 (0.27, 0.64) 

Nusair 2020 

[171] 

Jordan Unrestricted age 

group  

M: 36.6% 

F: 63.4% 

General 

population 

Use without 

prescription 

0.0 51 18 1.00 --- 

5.5 52 20 1.15 (0.51, 2.55) 

11.5 273 104 1.13 (0.60, 2.11) 

15.5 1505 632 1.33 (0.74, 2.38) 
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Source Country Age (years) Gender Population Type of 

misuse 

Dose N n OR (95% CI) Adjustment, restriction or matching 

factors 

Rathish 2020 

[48] 

Sri Lanka Unrestricted age 

group 

Mean ± SD:  

36.0 ± 21.0 

M: 47% 

F: 53% 

General 

population 

Use without 

prescription 

11.0 252 247 1.00 --- 

13.5 132 127 3.95 (0.74, 21.10) 

Shah 2020 

[213] 

Pakistan ≥ 15 M: 33% 

F: 67% 

General 

population 

Use without 

prescription 

0.0 45 25 1.00 Age 

4.5 231 30 0.12 (0.06, 0.24) 

10.5 198 54 0.30 (0.15, 0.58) 

14.5 221 71 0.38 (0.20, 0.73) 

Xu 2020 

[172] 

China Parents with 

children <13 

years old 

M: 21.5% 

F: 78.5% 

Children 

caregivers 

Use without 

prescription 

4.5 1344 --- 1.00 Age, gender, income, medical background, 

residential location  11.0 1771 --- 0.85 (0.58, 1.25) 

14.5 3164 --- 0.77 (0.53, 1.14) 

Antibiotics 

Storage 

4.5 1344 --- 1.00 

11.0 1771 --- 1.38 (1.19, 1.60) 

14.5 3164 --- 1.55 (1.33, 1.81) 

Ateshim 

2019 [173] 

Eritrea Median (IQR):  

37 (24) 

M: 41.2% 

F: 58.8% 

General 

population 

Use without 

prescription 

0.0 32 11 1.00 Age, gender, income, marital status, 

occupational status, knowledge about 

antibiotics, attitudes towards antibiotics  
3.0 64 22 1.96 (0.56, 6.88) 

6.5 95 33 1.62 (0.46, 5.72) 

9.5 246 111 1.92 (0.55, 6.69) 

14.0 140 81 2.8 (0.74, 10.63) 

Bogale 2019 

[49] 

Ethiopia 18 to > 60 M: 41.3% 

F: 58.7% 

General 

population 

Use without 

prescription 

0.0 --- 26 6.39 (1.45, 28.19) Age, gender, income, marital status, 

residential location, occupational status, 

healthcare profession 
4.5 --- 72 1.50 (0.82, 2.74) 

10.5 --- 75 1.46 (0.74, 2.87) 

14.5   81 1.00 

Bulabula 

2019 [47] 

South Africa Mean ± SD:  

29 ± 6.1 

F: 100% Pregnant 

women 

attending 

public hospital 

Use without 

prescription 

5.0 14 --- 1.00 Age, gender, income, residential location, , 

knowledge about antibiotics, attitudes 

towards antibiotics 
11.0 228 --- 1.25 (0.15, 10.10) 

15.5 5 --- 1.60 (1.03, 2.55) 

Ekambi 2019 

[214] 

Cameroon ≥ 15 

Mean ± SD: 

35.02 ± 10.5 

M: 52% 

F: 48% 

Attendants of 

pharmacies 

Use without 

prescription 

3.0 25 8 1.00 Age, gender, marital status, occupation 

10.0 86 28 1.02 (0.94, 2.66) 

15.0 66 33 2.07 (1.10, 4.00) 

Mate 2019 

[175] 

Mozambique Adults (>18) 

Median (IQR):  

33 (25-47) 

M: 26.9% 

F: 73.1% 

General 

population 

Use without 

prescription 

0.0 69 17 1.00 Age 

4.0 344 63 0.69 (0.37, 1.26) 

11.5 555 119 0.83 (0.47, 1.50) 

14.5 114 28 1.00 (0.50, 1.99) 

Non-

adherence 

0.0 65 15 1.00 

4.0 334 88 1.19 (0.64, 2.23) 

11.5 531 177 1.67 (0.91, 3.05) 

14.5 110 33 1.43 (0.70, 2.90) 



Narmeen Mallah                                                                                                              Results 
 

108 
 

Source Country Age (years) Gender Population Type of 

misuse 

Dose N n OR (95% CI) Adjustment, restriction or matching 

factors 

Mukattash 

2019 [176] 

Jordan 20 to ≥ 50 M: 15.8% 

F: 84.2% 

Children 

caregivers 

Use without 

prescription 

6.0 205 106 1.00 Age 

18.0 1487 554 0.56 (0.42, 0.75) 

Rajendran 

2019 [215] 

India Adults (>18) M: 51% 

F: 49% 

General 

population 

Use without 

prescription 

9.5 151 2 1.00 Age 

11.0 60 2 2.57 (0.35, 18.67) 

14.0 540 21 3.01 (0.70, 13.00) 

Sun 2019 

[59] 

China Parents with 

children <13 

years old 

M: 23.5% 

F: 76.5% 

Children 

caregivers 

Antibiotics 

storage 

5.0 2519 1026 1.00 Age, gender of the parents, gender of the 

child, socioeconomic characteristics 

(residential location and GDP per capita), 

health insurance, specialty (medical vs non-

medical) 

11.0 2765 1365 1.34 (1.20, 1.51) 

14.5 4242 2189 1.50 (1.33, 1.70) 

Voidăzan 

2019 [216] 

Romania Adults (20-80) 

Mean ± SD:  

45 ± 12.5 

M: 36.5% 

F: 63.5% 

Attendants of 

primary care 

centers 

Use without 

prescription 

2.5 200 11 1.00 --- 

9.0 564 94 3.43 (1.80, 6.56) 

15.0 438 102 5.22 (2.73, 9.96) 

22.5 790 77 1.86 (0.97, 3.56) 

Adisa 2018 

[217] 

Nigeria Mothers of 

children under 

five 

F: 100% Mothers of 

children under 

five attending 

primary care 

centers 

Use without 

prescription 

3.0 19 8 1.00 Gender 

9.5 148 89 2.07 (0.79, 5.46) 

14.5 160 73 1.15 (0.44, 3.02) 

Al-Qahtani 

2018 [218] 

Saudi Arabia Adults (≥18) M: 43.4% 

F: 56.6% 

Attendants to 

primary care 

centers 

Use without 

prescription 

0.0 13 4 1.00 Age, gender 

3.5 39 13 1.13 (0.29, 4.35) 

10.5 108 39 1.27 (0.37, 4.40) 

15.5 281 119 1.65 (0.50, 5.49) 

21.0 48 23 2.07 (0.56, 7.65) 

Chang 2018 

[219] 

China Caregivers of 

children under 

seven 

M: 33.3% 

F: 66.7% 

Caregivers of 

children under 

seven 

Use without 

prescription 

4.5 336 --- 1.00 Gender, child gender and age, number of 

children, health insurance, residential 

location 
11.0 1428 --- 0.75 (0.57, 0.98) 

14.5 1407 --- 0.82 (0.62, 1.08) 

19.0 187 --- 0.86 (0.56, 1.32) 

Cheng 2018 

[220] 

China 30 to ≥ 71 M: 41.4% 

F: 68.3% 

General rural 

population 

Use without 

prescription 

0.0 135* 83* 1.00 Age, gender, household size, health 

insurance 3.5 165* 112* 1.19 (0.69, 2.05) 

8.0 227* 139* 0.89 (0.50, 1.57) 

13.0 97* 57* 0.84 (0.40, 1.74) 

Dar-Odeh 

2018 [221] 

Saudi Arabia 15-64 

Mean ± SD: 

29.08 ± 9.32 

M: 40.7% 

F: 59.3% 

Attendants of 

primary care 

centers 

Use without 

prescription 

6.0 138 47 1.00 Age 

15.5 333 81 0.63 (0.41, 0.97) 

21.0 29 7 0.62 (0.25, 1.56) 

El-Sherbiny 

2018 [55] 

Egypt Adults (≥ 18) M: 50.3% 

F: 49.7% 

Attendants of 

primary care 

centers 

Any misuse 6.0 419 --- 1.00 Age, gender, income, occupation, residential 

location 14.5 181 --- 0.52 (0.34, 0.79) 
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Horumpende 

2018 [222] 

Tanzania Median (IQR):  

23 (20.5 - 36.5) 

M: 53.33% 

F: 46.67% 

General 

population 

Use without 

prescription 

0.0 17 9 1.00 Age, gender, income, marital status, 

occupation 4.0 111 70 1.45 (0.46, 4.51) 

10.0 172 95 1.02 (0.32, 3.25) 

Kamata 2018 

[63] 

Japan 20 - 69 M: 51.2% 

F: 48.8% 

General 

population 

Antibiotics 

storage 

5.0 111 18 1.00 Age 

11.0 1265 115 0.52 (0.30, 0.89) 

14.5 1932 254 0.78 (0.46, 1.32) 

Non-

adherence 

5.0 111 26 1.00 

11.0 1265 282 0.94 (0.59, 1.48) 

14.5 1932 479 1.08 (0.69, 1.69) 

Ngu 2018 

[223] 

Cameroon ≥ 21 

Median (IQR):  

35 (27 - 49) 

M: 44.8% 

F: 55.2% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 29 14 1.00 Age 

6.5 279 115 0.75 (0.35, 1.62) 

Redzick 2018 

[166] 

Croatia --- M: 26.1% 

F: 73.9% 

Attendants of 

primary care 

centers 

Use without 

prescription 

4.5 32 8 1.00 Age 

10.5 312 38 0.42 (0.17, 0.99) 

14.5 60 4 0.21 (0.06, 0.78) 

19.0 140 12 0.28 (0.10, 0.76) 

Tong 2018 

[52] 

China <45 to >60 M: 47.6% 

F: 52.4% 

Attendants of 

primary care 

centers 

Non-

adherence 

6.5 323 286 1.00 Age, gender, income, residential location, 

occupation, employment status, knowledge 

about antibiotics 
14.5 391 335 0.77 (0.50, 1.21) 

Abdelrahman 

2017 [179] 

Saudi Arabia <18 to >65  M: 71.5% 

F: 28.5% 

General 

population 

Use without 

prescription 

0.0 8 4 1.00 Age 

5.0 58 21 0.57 (0.13, 2.51) 

11.0 360 117 0.48 (0.12, 1.96) 

15.5 602 248 0.70 (0.17, 2.83) 

Albawani 

2017 [180] 

Yemen ≥ 18 

Mean ± SD:  

28.6 ± 7.7 

M: 56.2% 

F: 43.8% 

Attendants of 

pharmacies 

Use without 

prescription 

5.0 40 36 1.00 Age 

11.0 71 68 2.52 (0.53, 11.87) 

15.0 229 191 0.56 (0.19, 1.66) 
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Akici 2017 

[205] 

Turkey ≥ 15 M: 42.6% 

F: 57.4% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 18 8 1.00 --- 

4.5 18 6 0.63 (0.16, 2.41) 

10.5 18 8 1.11 (0.29, 4.20) 

14.5 18 9 1.25 (0.34, 4.64) 

Non-

adherence 

0.0 9 6 1.00 

4.5 9 6 1.00 (0.14, 7.10) 

10.5 9 7 1.75 (0.22, 14.22) 

14.5 9 7 1.75 (0.22, 14.22) 

Antibiotics 

storage 

0.0 8 3 1 

4.5 9 4 1.67 (0.23, 12.22) 

10.5 8 5 2.78 (0.37, 21.03) 

14.5 9 6 3.33 (0.45, 24.44) 

Barber 2017 

[62] 

Philippines Adults (≥ 18) 

Median (IQR):  

32 (20) 

M: 37.2% 

F: 56.7% 

General 

population 

Use without 

prescription 

3.5 83 69 1.00 Age, gender, household size 

10.5 186 143 0.77 (0.30, 1.67) 

Erku 2017 

[54] 

Ethiopia <29 to > 60 

Mean ± SD: 

33.19 ± 10.82 

M: 25.9% 

F: 74.9% 

General 

population 

Use without 

prescription 

0.0 182 125 5.01 (2.62, 9.34) Age, gender, income, marital status, 

household size, employment status, 

frequency of visiting health care institutions, 

satisfaction about healthcare service 

4.5 201 180 2.81 (1.32, 6.15) 

10.5 179 159 1.96 (0.91, 4.51) 

14.5 88 71 1.00 

Gebrekirstos 

2017 [181] 

Ethiopia Adults (≥ 18) 

Median (IQR):  

30 (16) 

M: 60.6% 

F: 39.4% 

Attendants of 

pharmacies 

Use without 

prescription 

0.0 152 75 1.00 Age, gender, income, marital status, 

employment status, household size, 

residential location, type of illness, 

healthcare insurance, previous experience 

with antibiotics, access to healthcare 

4.5 149 71 0.93 (0.59, 1.47) 

10.5 260 121 0.89 (0.60, 1.33) 

14.5 219 100 0.86 (0.60, 1.31) 

Hassali 2017 

[183] 

Malaysia Adults (≥ 18) 

Mean ± SD:  

28.7 ± 7.4 

M: 42.75% 

F: 57.25% 

General 

population 

Any misuse 8.5 61 20 1.00 Age, gender, income, marital status, race, 

healthcare related occupation, employment 

status, health insurance  
14.0 339 111 0.83 (0.53, 1.31) 

Jamhour 

2017 [85] 

Lebanon Adults (≥ 18) M: 45.5% 

F: 54.5% 

General 

population 

Use without 

prescription 

4.5 34 14 1.00 Age, gender, educational level, specialty 

(unrelated to health care) 11.0 151 76 1.45 (0.68, 3.08) 

Kajeguka 

2017 [61] 

Tanzania Adults (≥ 18) 

Mean ± SD:  

35.4 ± 13.4 

M: 48.0% 

F: 52.0% 

General 

population 

Use without 

prescription 

0.0 26 16 1.00 Age, gender, income, marital status, 

employment status, self-treated condition 4.0 87 33 0.38 (0.12, 0.94) 

11.0 74 46 1.03 (0.41, 2.57) 

16.0 133 72 1.10 (0.46, 2.64) 

Kurniawan 

2017 [184] 

Indonesia Adults (≥ 18) 

Median (IQR):  

45 (18-49) 

M: 34.3% 

F: 65.8% 

Attendants of 

primary care 

centers 

Use without 

prescription 

3.5 26 24 1.00 Age, gender, income, marital status, 

employment status, health insurance 8.0 44 37 0.44 (0.08, 2.30) 

11.0 139 101 0.22 (0.05, 0.98) 

14.5 31 18 0.12 (0.02, 0.58) 
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Senadheera 

2017 [53] 

Sri Lanka Adults (≥ 18) M: 31.30% 

F: 68.70% 

General 

population 

Use without 

prescription 

11.0 362 14 1.00 Age, gender, income, employment status, 

health insurance, household size, receiving 

medical treatment in the last three months, 

knowledge of antibiotic name 

13.5 245 37 0.32 (0.17, 0.63) 

Torres 2017 

[165] 

Ecuador Adults (≥ 18) 

range: 18 - 64  

M: 45.6% 

F: 54.4% 

General 

population 

Use without 

prescription 

3.5 51 22 1.00 Age 

10.5 173 83 1.22 (0.65, 2.28) 

14.5 195 102 1.45 (0.78, 2.69) 

Abdulraheem 

2016 [224] 

Nigeria Adults (≥ 18) 

Median (range): 

25 (19-68) 

M: 61.1% 

F: 38.9% 

Attendants of 

primary care 

centers 

Use without 

prescription 

3.5 623 --- 1.00 Age, gender, symptoms, occupation 

9.5 390 --- 1.24 (1.13, 1.87) 

14.5 137 --- 1.32 (1.18, 1.96) 

Aleem 2016 

[186] 

Saudi Arabia <25 to ≥55  M: 39.5% 

F: 60.5% 

Children 

caregivers 

Use without 

prescription 

6.0 102 29 1.00 Age, gender, income, household size 

15.0 508 42 0.23 (0.13, 0.39) 

Al Rasheed 

2016 [225] 

Saudi Arabia Adults (> 18) M: 23.2% 

F: 76.8% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 100 13 1.00 Age, gender, marital status, employment 

status, occupation, symptoms 3.5 186 16 1.59 (0.73, 3.45) 

10.5 145 13 1.52 (0.67, 3.43) 

15.5 145 50 0.28 (0.14, 0.59) 

Bilal 2016 

[187] 

Pakistan Mean ± SD:  

48.6 ± 4.4 

M: 65.8% 

F: 34.2% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 161 159 1.00 Age, residential location, specialty (non-

medical related participants) 9.5 86 81 0.20 (0.04, 1.07) 

11.5 65 49 0.04 (0.01, 0.17) 

14.5 50 26 0.01 (0.003, 0.06) 

19.5 38 10 0.004 (0.001, 0.02) 

Nigigi 2016 

[226] 

Kenya Adults (≥ 18) M: 32.0% 

F: 68.0% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 48 12 1.00 --- 

4.0 115 35 1.13 (0.90, 1.97) 

9.5 179 61 1.31 (0.92, 2.40) 

13.5 20 9 1.57 (1.20, 2.50) 

Ding 2015 

[189] 

China Adults  

≤ 29 to > 50 

M: 9.7% 

F: 90.3% 

Children 

caregivers 

Non-

adherence 

3.0 198 68 1.00 Age, access to healthcare (number of clinics) 

8.0 304 87 0.77 (0.52, 1.13) 

13.0 120 47 1.23 (0.77, 1.97) 

Gebeyehu 

2015 [190] 

Ethiopia Mean ± SD: 

urban:  

34.1 ± 12.9 

rural:  

34.5 ± 11.5 

M: 24.3% 

F: 75.7% 

General 

population 

Use without 

prescription 

0.0 137 56 4.21 (1.47, 12.07) Age, gender, educational level, marital status, 

employment status, residential location, 

household size, level of healthcare service 

satisfaction, knowledge on antibiotics use 

4.5 145 40 2.01 (0.93, 4.34) 

10.5 89 14 1.01 (0.34, 2.94) 

14.5 35 10 1 

Kusturica 

2015 [227] 

Serbia Adults (≥ 18) M: 20.1% 

F: 79.9% 

General 

population 

Antibiotics 

storage 

4.5 27 9 1.00 Age 

10.5 169 75 1.60 (0.68, 3.76) 

14.0 25 10 2.53 (0.89, 7.23) 

16.5 162 84 2.15 (0.91, 5.08) 
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Pavyde 2015 

[60] 

Lithuania Adults (≥ 18) 

Mean ± SD:  

38.6 ± 13.9 

M: 42.1% 

F: 57.9% 

Attendants of 

pharmacies 

Use without 

prescription 

6.0 298 --- 1.00 Age, gender, residential location, parenthood, 

knowledge of antibiotics, occupation 14.5 707 --- 1.39 (0.90, 2.16) 

Yousif 2015 

[191] 

Saudi Arabia Adults (≥18) M: 57.0% 

F: 43.0% 

General 

population 

Use without 

prescription 

6.0 96 80 1.00 Age, gender, income, marital status, 

employment status, residential location 15.5 295 235 1.25 (0.71, 2.50) 

Cheaito 2014 

[84] 

Lebanon Adults (≥ 18) 

Mean ± SD: 

38.24 ± 13.7 

M: 44.8% 

F: 55.2% 

Attendants of 

pharmacies 

Use without 

prescription 

3.0 67 34 1.00 Age, gender, income, marital status, 

employment status, health insurance, having 

a reference doctor and frequency of 

consultation 

10.5 96 42 0.75 (0.40, 1.41) 

17.5 156 58 0.57 (0.32, 1.02) 

Vásquez 

2014 [208] 

Ecuador ≥65  M: 45.8% 

F: 54.2% 

General 

population 

Use without 

prescription 

3.0 463 52 1.00 Age 

11.5 205 26 1.15 (0.69, 1.90) 

Hu 2014 

[193] 

Australia ≥14 

Mean ± SD:  

33 ± 8.2 

M: 45.0% 

F: 55.0% 

General 

population 

Use without 

prescription 

6.0 67 14 1.00 Age, gender, income, residential location, 

employment status, marital status, parental 

status, language proficiency, main language 

spoken at home, health insurance 

14.5 402 134 1.89 (1.01, 3.53) 

Mihretie 

2014 [195] 

Ethiopia ≥17 

Mean ± SD:  

37.8 ± 12.2  

M: 4.4% 

F: 95.6% 

General 

population 

Use without 

prescription 

4.0 29 27 1.00 Age 

10.5 7 3 0.06 (0.01, 0.44) 

14.5 9 4 0.06 (0.01, 0.42) 

           

Ramalhinho 

2014 [228] 

Portugal Adults (≥ 18) M: 48.7% 

F: 51.3% 

General 

population 

Use without 

prescription 

4.5 308* 268* 0.84 (1.41, 11.78) Age, gender, marital status, employment 

status, residential location, access to 

healthcare, chronic disease, easy access to 

unprescribed antibiotics, occupation 

11.0 445* 340* 1.25 (0.66, 5.45) 

15.5 293* 223* 1.00 

Yu 2014 

[229] 

China Adults 

≤ 20 to > 40 

M: 25.6% 

F: 74.4% 

Children 

caregivers 

Use without 

prescription 

3.5 16 --- 0.19 (0.05, 0.75) Age, gender, child age, number of children, 

medical insurance 8.0 371 --- 1.07 (0.64, 1.81) 

11.0 258 --- 1.01 (0.62, 1.65) 

14.5 203 --- 1.00 

Abobotain 

2013 [197] 

Saudi Arabia <25 to ≥55  M: 39.5% 

F: 60.5% 

Children 

caregivers 

Use without 

prescription 

6.0 102 29 1.00 Age, income, marital status, household size, 

number of children, healthcare related 

profession 
14.5 508 42 0.23 (0.13, 0.39) 

Ecker 2013 

[207] 

Peru Mean ± SD:  

31.4 ± 10.8 

F: >94.9% Children 

caregivers 

Use without 

prescription 

3.5 188 --- 1.00 Age, gender, caregiver-child relatedness, age 

of the child, access to healthcare 9.0 781 --- 1.2 (0.7, 1.9) 

14.5 232 --- 1.0 (0.5, 1.7) 

Ekwochi 

2013 [230] 

Nigeria --- M: 59.0% 

F: 41.0% 

Children 

caregivers 

Use without 

prescription 

3.0 31 19 1.00 --- 

9.5 83 45 0.75 (0.32, 1.74) 

14.5 96 34 0.35 (0.15, 0.80) 
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Ivanovska 

2013 [202] 

Macedonia Adults (≥ 18) M: 31.3% 

F: 68.7% 

General 

population 

Use without 

prescription 

0.0 11 4 1.00 Age, occupation 

5.0 41 21 1.83 (0.47, 7.25) 

11.5 256 112 1.36 (0.39, 4.77) 

16.0 94 37 1.14 (0.31, 4.15) 

Antibiotics 

storage 

0.0 11 6 1.00 

5.0 41 28 1.79 (0.46, 6.97) 

11.5 256 187 2.26 (0.67, 7.64) 

16.0 94 66 1.96 (0.55, 6.97) 

Khalil 2013 

[231] 

Saudi Arabia ≥ 15 M: 80.8% 

F: 19.1% 

Attendants of 

primary care 

centers 

Use without 

prescription 

4.5 107 93 1.00 --- 

11.0 435 350 0.62 (0.34, 1.14) 

15.5 233 180 0.51 (0.27, 0.97) 

21.0 18 14 0.53 (0.15, 1.83) 

Moradi 2013 

[232] 

Iran Mean ± SD:  

29.2 ± 8.05 

M: 33.3% 

F: 66.7% 

Attendants of 

pharmacies and 

primary care 

centers 

Non-

adherence 

2.5 23 16 1.00 --- 

11.0 50 36 1.13 (0.38, 3.32) 

15.5 19 6 0.20 (0.05, 0.75) 

Chan 2012 

[58] 

Hong Kong, 

China 

Adults (≥ 18) M: 46.0% 

F: 54.0% 

General 

population 

Non-

adherence 

3.0 47 --- 1.00 Age, gender, antibiotic knowledge 

9.5 165 --- 1.77 (0.76, 4.11) 

14.5 150 --- 2.18 (0.85, 5.55) 

Elberry 2012 

[233] 

Saudi Arabia ≥ 20 F: 100% Mothers Use without 

prescription 

6.0 34 2 1.00 Gender 

15.5 116 11 1.68 (0.35, 7.96) 

21.0 49 6 2.23 (0.42, 11.79) 

Grosso 2012 

[204] 

Italy <25 to >65 M: 43.1% 

F: 56.9% 

Attendants of 

primary care 

centers 

Use without 

prescription 

4.0 489 82 0.39 (0.26, 0.61) Age, gender, occupation 

11.0 268 61 0.41 (0.26, 0.64) 

16.0 176 74 1.00 

Non-

adherence 

4.0 502 169 1.77 (1.13, 2.75) 

11.0 276 45 0.79 (0.48, 1.31) 

16.0 178 33 1.00 

Clark 2011 

[234] 

Azerbaijan Adults (≥ 18) M: 43.6% 

F: 56.4% 

General 

population 

Use without 

prescription 

0.0 35 8 1.00 Age, gender, ethnicity, household size 

7.0 646 123 1.23 (0.45, 3.36) 

10.5 74 14 1.25 (0.37, 4.17) 

13.5 37 9 1.48 (0.37, 5.93) 

Widayati 

2011 [198] 

Indonesia Adults (≥ 18) M: 38.3% 

F: 61.7% 

General 

population 

Use without 

prescription 

3.5 8 5 1.00 Age, gender, income, marital status, 

household size, employment status, 

healthcare insurance  
8.0 8 3 0.36 (0.05, 2.73) 

11.0 31 17 0.73 (0.15, 3.60) 

14.5 21 8 0.37 (0.07, 1.98) 

           



Narmeen Mallah                                                                                                              Results 
 

114 
 

Source Country Age (years) Gender Population Type of 

misuse 

Dose N n OR (95% CI) Adjustment, restriction or matching 

factors 

Barah 2010 

[235] 

Syria Adults (≥ 18) M: 52% 

F: 48% 

General 

population 

Use without 

prescription 

5.0 80 54 1.00 Age 

11.0 83 66 1.87 (0.92, 3.80) 

15.5 89 55 0.78 (0.42, 1.47) 

21.0 90 57 0.83 (0.44, 1.57) 

Landers 2010 

[236] 

United States Mean ± SD:  

33.7 ± 8.7 

F: 100% General 

population 

Use without 

prescription 

4.5 31 11 1.00 Age, gender 

13.0 42 18 1.36 (0.52, 3.55) 

Sawalha 

2010 [237] 

Palestine --- NA General 

population 

Antibiotics 

Storage 

3.5 239 86 1.00 --- 

10.0 591 162 0.67 (0.49, 0.93) 

Togoobaatar 

2010 [238] 

Mongolia Mean ± SD:  

35.4 ± 11.9 

F: 100% General 

population 

Use without 

prescription 

5.0 183 --- 1.20 (0.70, 2.20) Gender, occupation 

12.0 320 --- 1.00 

Abasaeed 

2009 [239] 

United Arab 

Emirates 

Adults 

≤ 20 to > 50 

M: 65.8% 

F: 34.2% 

Attendants of a 

book fair 

Antibiotics 

storage 

3.5 163 37 1.00 Age 

11.0 191 48 1.14 (0.70, 1.87) 

15.5 496 166 1.71 (1.14, 2.58) 

Ilhan 2009 

[57] 

Turkey Adults (≥ 18) 

Mean ± SD:  

39.5 ± 15.2 

M: 38.7% 

F: 61.3% 

Attendants of 

primary care 

centers 

Use without 

prescription 

4.0 906 141 1.00 Age, gender, income, marital status, 

employment status, household size, 

healthcare insurance (social security), 

perceived health status, presence of chronic 

diseases  

12.5 1787 373 1.43 (1.15, 1.78) 

Sawair 2009 

[201] 

Jordan 16 - 65 M: 46.1% 

F: 53.9% 

Attendants of 

primary care 

centers 

Use without 

prescription 

0.0 14 7 1.00 Age, gender, income, marital status, 

employment status, healthcare insurance, 

smoking habits, self-reported health status, 

chronic comorbidities 

5.5 37 15 0.68 (0.20, 2.35) 

11.5 203 77 0.61 (0.21, 1.81) 

15.5 198 85 0.75 (0.25, 2.23) 

21.0 25 10 0.67 (0.18, 2.49) 

Hadi 2008 

[199] 

Indonesia Adults (≥ 18) M: 37.4% 

F: 62.6% 

Attendants of 

primary care 

centers 

Use without 

prescription 

2.5 63 26 1.00 Age, gender, income, residential location, 

ethnicity, household size, healthcare 

insurance 
6.0 402 192 1.30 (0.76, 2.22) 

Mistretta 

2008 [206] 

Italy ≥ 10 

Mean ± SD:  

53.7 ± 17.7 

M: 41.3% 

F: 58.7% 

Attendants of 

primary care 

centers 

Use without 

prescription 

2.5 144 124 1.00 Age, gender, occupation, family size 

7.0 165 142 0.73 (0.36, 1.46) 

11.0 195 160 0.62 (0.30, 1.28) 

16.0 132 86 1.37 (0.65, 2.86) 

Al-Azzam 

2007 [200] 

Jordan Unrestricted age 

category 

>17 to <60 

M: 48.8% 

F: 51.2% 

General 

population 

Use without 

prescription 

0.0 315 86 1.00 --- 

5.5 396 143 1.51 (1.09, 2.08) 

11.5 709 313 2.10 (1.58, 2.81) 

15.5 713 300 1.93 (1.45, 2.58) 

Grigoryan 

2006 [56] 

19 European 

countries 

Adults (≥ 18) M: 46.8% 

F: 53.2% 

General 

population 

Use without 

prescription 

6.0 --- --- 1.00 Age, gender, country, chronic diseases 

14.0 --- --- 1.36 (1.10, 1.68) 

Antibiotics 

storage 

6.0 --- --- 1.00 

14.0 --- --- 1.69 (1.47, 1.94) 
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Source Country Age (years) Gender Population Type of 

misuse 

Dose N n OR (95% CI) Adjustment, restriction or matching 

factors 

Awad 2005 

[51] 

Sudan ≤20 to >60  M: 45.1% 

F: 54.9% 

General 

population 

Use without 

prescription 

0.0 156 63 1.00 Age, gender, income 

3.5 285 155 1.76 (1.18, 2.61) 

7.5 392 262 2.98 (2.03, 4.36) 

10.0 474 413 9.99 (6.58, 15.18) 

14.5 443 400 13.73 (8.77, 21.51) 

Parimi 2002 

[203] 

Trinidad 

and Tobago 

Adults (≥ 18) M: 33.3% 

F: 66.7% 

General 

population 

Use without 

prescription 

3.5 126 34 1.00 Age 

9.5 323 71 0.76 (0.47, 1.22) 

14.5 147 25 0.55 (0.31, 0.99) 

Antibiotics 

storage 

3.5 124 26 1.00 

9.5 308 74 1.19 (0.72, 1.98) 

14.5 147 28 0.89 (0.49, 1.61) 

Bi 2000 

[240] 

China --- F: 100% Children 

caregivers 

Use without 

prescription 

3.5 140 65 1.00 Gender 

8.0 442 259 1.63 (1.11, 2.39) 

11.0 780 478 1.83 (1.27, 2.62) 

14.5 97 65 2.34 (1.37, 4.01) 

Saradamma 

2000 [241] 

India > 6 M: 48.5% 

F: 51.5% 

General 

population 

Use without 

prescription 

4.0 87 38 1.00 --- 

10.5 136 24 0.28 (0.15, 0.51) 

14.5 137 8 0.08 (0.04, 0.18) 

19.0 45 3 0.09 (0.03, 0.32) 

CI: Confidence Interval; N: total number of participants per education level; n: number of participants who misused antibiotics; OR: Odds Ratio; *: data provided by author  
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Table 28 Summary odds ratios (OR) and their 95% confidence interval (CI) estimated by categorical and 

continuous approaches of dose-response meta-analysis on education and antibiotic misuse 

OR: Odds Ratio; CI: Confidence Interval 

 

Group of studies  № of 

studies 

Medium versus low 

education level 

OR (95%CI) 

High versus low 

education level 

OR (95%CI) 

1-year increase 

in education 

OR (95%CI) 

All studies 94 0.94 (0.83, 1.06) 0.86 (0.72, 1.03) 0.99 (0.97, 1.00) 

Study design     

Cohort 2 --- --- 0.93 (0.89, 0.97) 

Cross-sectional  92 0.95 (0.84, 1.07) 0.88 (0.73, 1.05) 0.99 (0.97, 1.00) 

Type of antibiotic misuse     

Use without prescription 70 0.94 (0.82, 1.08) 0.85 (0.68, 1.06) 0.99 (0.97, 1.00) 

Storage of antibiotics 10 1.17 (0.93, 1.48) 1.41 (1.22, 1.64) 1.03 (1.01, 1.06) 

Non-adherence 9 0.98 (0.65, 1.49) 0.98 (0.71, 1.35) 0.99 (0.96, 1.03) 

Several concomitant types of 

misuse 

5 --- --- 0.91 (0.87, 0.95) 

Country economy     

Low 14 0.84 (0.54, 1.32) 0.69 (0.37, 1.28) 0.97 (0.92, 1.02) 

Lower-middle 24 0.94 (0.74, 1.19) 0.70 (0.44, 1.13) 0.97 (0.93, 1.01) 

Upper-middle 30 1.02 (0.89, 1.17) 0.95 (0.78, 1.16) 1.00 (0.98, 1.02) 

High 25 0.80 (0.66, 0.97) 0.97 (0.74, 1.27) 1.00 (0.97, 1.03) 

WHO Region     

Africa 18 0.93 (0.75, 1.16) 0.84 (0.59, 1.21) 0.98 (0.95, 1.01) 

Eastern Mediterranean 27 0.91 (0.68, 1.22) 0.64 (0.42, 1.00) 0.96 (0.93, 1.00) 

European 18 1.02 (0.81, 1.28) 1.25 (1.00, 1.58) 1.02 (1.00, 1.04) 

Region of the Americas 6 1.06 (0.82, 1.38) 0.98 (0.69, 1.38) 1.00 (0.97, 1.03) 

South-East Asia 8 0.61 (0.30, 1.23) 0.45 (0.14, 1.41) 0.93 (0.81, 1.06) 

Western Pacific 17 0.94 (0.77, 1.14) 1.11 (0.94, 1.31) 1.01 (0.99, 1.03) 

Publication year     

Until 2015 42 0.99 (0.81, 1.21) 0.95 (0.74, 1.22) 1.00 (0.97, 1.02) 

After 2015 52 0.92 (0.81, 1.05) 0.81 (0.64, 1.02) 0.98 (0.96, 1.00) 

Pre-tested or validated 

questionnaire 

    

No 26 0.75 (0.59, 0.95) 0.65 (0.41, 1.02) 0.97 (0.94, 1.01) 

Yes 68 1.01 (0.89, 1.15) 0.95 (0.80, 1.13) 0.99 (0.98, 1.01) 

Restriction, matching or 

adjustment for age and gender 

    

No 47 0.86 (0.72, 1.02) 0.70 (0.53, 0.94) 0.97 (0.93, 1.01) 

Yes 47 1.00 (0.85, 1.19) 1.05 (0.87, 1.28) 1.00 (0.99, 1.02) 

Quality Score     

Lower quality (≤ 3 points) 34 0.84 (0.67, 1.04) 0.76 (0.52, 1.10) 0.98 (0.95, 1.01) 

Higher quality (> 3 points) 60 1.00 (0.87, 1.15) 0.93 (0.77, 1.11) 0.99 (0.98, 1.01) 
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Figure 13 Trend of the association of education level with antibiotic misuse 

Solid line represents the linear trend. Short-dashed lines represents 95% confidence intervals. Long-dashed line 

represents the non-linear restricted cubic spline approach. 



Narmeen Mallah                                                                                                              Results 
 

118 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A) represents the subgroup of studies that assessed the association of medium education with antibiotic misuse. 

B) represents the subgroup of studies that assessed the association of high education with antibiotic misuse. 

 

 

 

Figure 3. 

(A) 

(B) 

 

 

 

Figure 3. 

(A) 

(B) 

Figure 14 Funnel plot of the studies about education and antibiotic misuse. 
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5.8. Meta-analysis of the association of macrolides with congenital 

malformation 
 

The meta-analysis of macrolides and congenital malformation has been published (Drug Safety 

2020, 43(3), 211-221) and the corresponding   publication is available in Annex II page 235. 

 

Literature Search and Study Selection 

Figure 15 represents the process of the selection of studies included in the meta-analysis of the 

association of prenatal exposure to macrolides with congenital malformation. Twenty-one 

studies published between 1998 and 2017 fulfilled the inclusion criteria (Table 29, Table 30 and 

Figure 16). The studies were mainly conducted in Europe and North America. They included 17 

cohort and four population-based case control studies with an average of 10,483 cases and 

12,937 controls. Two studies examined the effect of two different macrolides but involved the 

same population were pooled and analyzed as one study [242, 243].   

The included studies applied as comparator fetuses who were not exposed to any drug before 

birth (comparison group 1: 14 studies) and/or fetuses who were prenatally exposed to drugs that 

are not macrolide antibiotics or non-teratogens (comparison group 2: 13 studies).  

Three analytical approached that involved comparison group 1, comparison group 2 and a 

mixture of the two comparison groups (comparison group 3) were carried out and yielded 

similar results (Table 31, Table 32 and Table 33). In comparison with fetuses who were not exposed 

to any drug (comparison group 1), overall, there is no association between prenatal exposure to 

macrolides and congenital malformation [OR: 1.05 (95%CI: 0.99, 1.12)] (Table 31). Studies that 

applied comparison group 2 and those studies that used mixed controls of groups 1 and 2 

(comparison group 3), revealed a borderline positive association between macrolides prenatal 

exposure and congenital malformation [OR: 1.06 (95%CI: 1.00, 1.12) and 1.06 (95%CI: 1.01, 

1.10), respectively] (Table 32 and Table 33). 

The association between macrolides and congenital malformation was not observed in any of 

the subgroups when compared to fetuses unexposed to any drug before birth (comparison 

group 1). The heterogeneity between studies was absent-to-marginal (Table 31).  

In the analysis that involved comparison groups 2 and 3, a substantial amount of heterogeneity 

across studies of several subgroups was present (Table 32 and Table 33). A slightly higher odds 

ratio of congenital malformation was observed for studies carried out in Europe [ORgroup2: 1.15 

(95%CI: 1.01, 1.31) and ORgroup3: 1.12 (1.03, 1.22)] than that undertaken in North America [OR 

group 2: 1.04 (95%CI: 0.98, 1.11) and ORgroup3:1.03 (95%CI: 0.98, 1.09)] (Table 32 and Table 33). 

Higher odds were also observed for musculoskeletal system [ORgroup2: 1.21 (95%CI: 1.08, 1.35) 

and ORgroup3: 1.15 (95%CI: 1.05, 1.26)] and digestive system malformations [ORgroup3: 1.14 

(95%CI: 1.02, 1.26)] (Table 32 and Table 33).  

No association was found between macrolides prenatal exposure and cardiovascular congenital 

malformations when compared with fetuses unexposed to any drug (comparison group 1) 

(Table 31) and to the mixed comparison group (comparison group 3) (Table 33). However, a 

negative association existed when compared to fetuses prenatally exposed to other antibiotics 

[OR group 2: 0.87 (95%CI: 0.81, 0.95)] (Table 32). When group 3 was used a comparator, a 

marginal association was also observed for the subgroups: cohort studies [ORgroup3: 1.07 

(95%CI: 1.02, 1.13)], and macrolides exposure during the first trimester of pregnancy [ORgroup3: 

1.06 (95%CI: 1.01, 1.12)] (Table 33).  
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Studies included in the meta-analysis provided data about several classes of macrolides. The 

classes were mainly: erythromycin, azithromycin, clarithromycin and roxithromycin. 

Analyzing the effect of each type of macrolides separately revealed a substantial but statistically 

non-significant association of roxithromycin prenatal exposure with congenital malformation 

in the three approaches: [ORgroup1: 2.03 (95%CI: 0.75, 5.48), ORgroup2: 1.50 (95%CI: 0.81, 2.77), 

and ORgroup3: 1.63 (95%CI: 0.96, 2.75)] (Table 31, Table 32 and Table 33).  

 

Methodological assessment 

 

A median quality score of 4 points was obtained from the quality assessment. In the studies that 

used fetuses unexposed to any medicine as a reference (comparison group 1), no difference was 

found between higher (≥ 4 points) and lower quality (< 4 points) studies [ORgroup1: 1.04 (95%CI: 

0.95, 1.14) versus ORgroup1: 1.06 (95%CI: 0.98, 1.16), respectively] (Table 31). However, when 

comparison groups 2 and 3 were used, higher quality studies yielded a statistically significant 

association that was similar to the one estimated from all studies [OR group 2: 1.08 (95%CI: 1.01, 

1.15) and ORgroup3: 1.07 (95%CI: 1.01, 1.13)] (Table 32 and Table 33). The association was not 

statistically significant in the group of lower quality studies [ORgroup2: 1.02 (95%CI: 0.92, 1.13) 

and ORgroup3: 1.04 (95%CI: 0.97, 1.12)] (Table 32 and Table 33). There was no meaningful 

difference between studies with full adjustment and those with incomplete adjustment in the 

three approaches (Table 31, Table 32 and Table 33). 

The sensitivity analysis under the extreme assumptions showed no increase in the odds of 

congenital malformations from prenatal exposure to macrolides [OR: 1.00 (95%CI: 0.98, 

1.03)].  

 

Publication bias 

The funnel plot showed some degree of asymmetry with a larger number of studies favouring 

the presence of association between macrolides prenatal exposure and congenital malformation 

(right hand side of the figure, OR>1) (Figure 17), yet the negative result of Egger’s regression 

test did not confirm this asymmetry (p-value= 0.074). The trim-and-fill analysis suggested the 

imputation of six additional studies and a corrected OR of 1.02 (95%CI: 1.00, 1.04). 
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Figure 15 Flow diagram of the selection of studies about macrolides prenatal exposure and congenital 

malformation 
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Table 29 Characteristics of cohort studies of macrolides prenatal exposure and congenital malformations 

Source Type of 

Macrolide 

Country Type of 

malformation 

Exposure 

Period 

(months of 

pregnancy) 

Comparison Type 

and OR (95% CI) 

Cases/ Cohort 

Size 

General OR 

(95% CI) 

Adjustment, Matching, and 

Restriction Factors 

Muanda 2017 

[244] 

azithromycin, 

erythromycin, 

clarithromycin 

Quebec Cardiac, digestive, 

head and neck, 

musculoskeletal, 

nervous, respiratory, 

urogenital 

 

1 – 3 Unexposed to any 

antibiotic:  

1.08 (0.95, 1.23) 

 

Exposed to non-

macrolide antibiotics: 

1.04 (0.95, 1.14) 

 

13, 852/139,938 

 

 

 

1627/15469 

1.05 

(0.98, 1.14) 

Maternal age, urinary tract 

infections, socio-demographic 

variables, chronic maternal 

illness, endometriosis and other 

maternal infections, healthcare 

utilization, year of delivery, 

infant’s gender  

Lê Nguyên 

2017 [245] 

macrolides France Congenital 

malformations 

1 – 3 Unexposed to any 

antibiotic:  

1.02 (0.71, 1.46) 

 

Treated with penicillin:  

0.93 (0.63, 1.37) 

 

47/62,846 

 

 

 

47/12,193 

 

0.98 

(0.75, 1.27) 

Maternal age, long-term 

maternal illness, gestity, parity, 

multiple pregnancy 

Källén. 2014 

[246] 

erythromycin Sweden Any, cardiac 1 – 3 Unexposed to any 

antibiotic:  

1.14 (0.96, 1.36) 

 

70339/1575847 1.14 

(0.96, 1.36) 

Maternal age, year of delivery, 

parity, smoking, obesity 

Lund 2014 [72] 

 

azithromycin, 

clarithromycin, 

erythromycin, 

roxithromycin, 

spiramycin, 

 

Denmark Infantile hypertrophic 

pyloric stenosis 
• 1 – 6 

• 6 – 9 

Unexposed to any 

antibiotic:  

1.23 (0.85, 1.76) 

Exposed to non-

macrolide antibiotics:  

1.23 (0.83, 1.83) 

30/315569 

 

 

159/60732 

1.23 

(0.94, 1.60) 

Birth order, infant’s sex, 

calendar period, current age of 

the infant 

 

Andersen 2013 

[74] 

clarithromycin Denmark Cardiac, 

musculoskeletal, 

urogenital  

1 – 3 Unexposed to any 

antibiotic:  

1.03 (0.53, 2.00) 

24817/705837 1.03 

(0.53, 2.00) 

Maternal age, education, 

number of previous births, 

economic status 

 

 

Dinur 2013 

[247] 

 

azithromycin, 

clarithromycin, 

erythromycin, 

roxithromycin 

Israel Cardiac, digestive 1 – 3 Unexposed to any 

antibiotic:  

1.07 (0.84, 1.38) 

---/105492 1.07 

(0.84, 1.38) 

Maternal age, year of delivery, 

parity, ethnicity, chronic 

maternal illness  
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Source Type of 

Macrolide 

Country Type of 

malformation 

Exposure 

Period 

(months of 

pregnancy) 

Comparison Type 

and OR (95% CI) 

Cases/ Cohort 

Size 

General OR 

(95% CI) 

Adjustment, Matching, and 

Restriction Factors 

Bar-Oz 2012 

[248] 

azithromycin, 

roxythromycin, 

clarithromycin 

• Czech 

Republic 

• Germany 

• Israel 

• Italy 

• Netherlands 

Cardiac 1 – 3 Exposed to non-

teratogenic agents: 

1.42 (0.70, 2.88) 

32/1146 1.42 

(0.70, 2.88) 

Maternal age, smoking, alcohol 

consumption, previous 

abortions, previous child with 

structural anomaly, macrolide 

exposure 

Romøren 2012 

[249] 

erythromycin, 

azithromycin, 

clarithromycin, 

spiramycin 

Norway Any, Cardiac 1 – 3 Unexposed to any 

antibiotic:  

1.02 (0.86, 1.23) 

 

Exposed to non-

macrolide antibiotics:  

1.15 (0.96, 1.38) 

8865/178142 

 

 

 

413/9069 

1.08 

(0.95, 1.24) 

Maternal age, urinary tract 

infections, chronic maternal 

illness, parity, marital status, 

smoking, pregnancy 

supplement, previous abortions  

 

Cooper 2009 

[250] 

azithromycin, 

erythromycin 

United States Any, digestive, head 

and neck, nervous, 

musculoskeletal, 

urogenital 

• 1 – 3 

• 1 – 9 

Unexposed to any 

antibiotic:  

0.92 (0.73, 1.16) 

 

Exposed to non-

macrolide antibiotics:  

1.03 (0.88, 1.21) 

869/30,049 

 

 

 

 

 

589/7471 

0.99 

(0.87, 1.13) 

Maternal age, year of delivery, 

race, rural residence, economic 

status, chronic maternal illness, 

filling of prescriptions of other 

known teratogens 

 

Bar-Oz 2008 

[251] 

 

azithromycin, 

roxythromycin, 

clarithromycin 

• Croatia 

• Israel 

Cardiac 1 – 3 Exposed to non-

macrolide antibiotics:  

1.62 (0.68, 3.86) 

32/1066 

 

1.62 

(0.68, 3.86) 

Unadjusted 

Chun 2006 

[252] 

roxythromycin South Korea Major 1 – 3 Unexposed to any 

teratogenic agent: 1.37 

(0.07, 27.57) 

 

3/187 1.37 

(0.07, 27.57) 

Maternal age, gravity 

Sarkar 2006 

[253] 

azithromycin Canada Major 1 – 3 Exposed to any non-

teratogen:  

1.01 (0.20, 5.11) 

 

6/227 1.01 

(0.20, 5.11) 

Maternal age, gestational age at 

call, smoking, alcohol 

consumption  

Wolfgang 2005 

[254] 

roxithromycin Hungary Congenital anomalies 1 – 3 Unexposed to any 

antibiotic:  

2.13 (0.75, 6.1) 

15/275 2.13 

(0.75, 6.1) 

Maternal age, gestational age at 

call 
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Source Type of 

Macrolide 

Country Type of 

malformation 

Exposure 

Period 

(months of 

pregnancy) 

Comparison Type 

and OR (95% CI) 

Cases/ Cohort 

Size 

General OR 

(95% CI) 

Adjustment, Matching, and 

Restriction Factors 

Cooper 2002 

[255] 

erythromycin, 

non-

erythromycin,  

lincomycin, 

clindamycin, 

clarithromycin, 

azithromycin, 

dirithromycin 

United States Digestive  • 6 – 9 

• 1 – 9 

Exposed to non-

macrolide antibiotics:  

1.28 (0.96, 1.70) 

679/260,799 1.28 

(0.96, 1.70) 

Maternal age, education, 

geographic residence, use of 

other antibiotics, infant´s 

gender, infant´s race, birth order, 

year of delivery, infant´s 

postnatal prescriptions for 

erythromycin 

Mahon 2001 

[256] 

macrolides United States Digestive 1 – 9 Unexposed to any 

antibiotic:  

1.19 (0.6, 2.3) 

43/14,876 1.19 

(0.6, 2.3) 

Birth weights, gestational age 

 

Einarson 1998 

[257] 

clarithromycin Canada Major 1 – 3 Exposed to non-

teratogenic antibiotics:  

1.1 (0.44, 2.78) 

19/266 1.1 

(0.44, 2.78) 

Maternal age, smoking, alcohol 

consumption 

 

Wilton 1998 

[258] 

azithromycin United 

Kingdom 

Congenital anomalies 1 – 3 Exposed to non-

macrolide antibiotics:  

1.75 (0.01, 31.23) 

14/556 1.75 

(0.01, 31.23) 

Unadjusted 
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Table 30 Characteristics of case-control studies of macrolides prenatal exposure and congenital malformations 

Source Type of 

Macrolide 

Country Type of malformation Exposure 

Period 

(months of 

pregnancy) 

Comparison Type 
and OR (95% CI) 

№ 

Cases/Controls  

General OR 
(95% CI) 

Adjustment, Matching, and 

Restriction Factors 

Lin KJ, et 

al. 2013 

[259] 

Any macrolide, 

erythromycin, 

non-erythromycin 

• Canada 

• United States  

Cardiac, digestive, head 

and neck, 

musculoskeletal, 

nervous, respiratory, 

urogenital 

• 1 – 3 

• 3 – 6 

• 6 – 9 

Unexposed to any 
antibiotic:  
0.99 (0.85, 1.16) 

4867/6,952 0.99 

(0.85, 1.16) 

Maternal age, calendar year 

when they were ascertained, 

race, education, geographic 

residence, obesity, family 

history of congenital 

malformations or diabetes 

mellitus, smoking, pregnancy 

supplement, multiple 

pregnancy, urinary tract 

infections, maternal chronic 

illness  
Crider 

KS, et al. 

2009 [70] 

erythromycin United States Cardiac, digestive, head 

and neck, 

musculoskeletal, 

nervous, urogenital 

 

1 – 3 Unexposed to any 
antibiotic:  
1.12 (0.96, 1.32) 

 

Exposed to non-
macrolide 
antibiotics:  
1.01 (0.91, 1.13) 

 

13155/4941 

 

 

 

1384/516  

1.04 

(0.95, 1.15) 

Maternal age, race, education, 

obesity, gestational age at call, 

pregnancy supplements, 

smoking, alcohol consumption  

Louik C, 

et al. 

2002  

erythromycin • Canada 

• United States 

Digestive  • 1 – 6 

• 6 – 9 

Unexposed to any 
antibiotic:  
0.81 (0.57, 1.14) 

1,044/1704 0.81 

(0.57, 1.14) 

Maternal age, geographic 

region, study period, parity, 

infant´s gender, gestational age  
Czeizel 

AE, et al. 

2000 & 

Czeizel 

AE, et al. 

1999 

[242, 

243] 

erythromycin, 

spiramyicn, 

roxithromycin, 

oleandomycin, 

josamycin, 

 

Hungary Cardiac, head and neck, 

musculoskeletal, 

urogenital, nervous, 

others 

• 1 – 3 

• 1 – 9 

Exposed to other 
agents (not 
macrolides):  
1.19 (0.92, 1.54)  

22,865/38,151 1.19 

(0.92, 1.54) 

Maternal age, urogenital 

disorders, birth order, maternal 

chronic illness, other drug uses 
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Figure 16 Forest plot of studies included in the meta-analysis about macrolides prenatal exposure and 

congenital malformations 
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Table 31 Pooled Odds Ratios (ORs) and 95% Confidence Intervals (CIs) of macrolides prenatal exposure 

and congenital malformations (comparison group 1: fetuses not exposed to any drug) 

CI: Confidence Interval; OR: Odds Ratio; *Ri: Proportion of total variance due to between-study variance.

 
№ of 

studies 

OR (95% CI)  

Fixed effects 

OR (95% CI)  

Random effects 
Ri* 

Q test  

(p value) 

Any congenital 

malformation 
     

All studies 14 1.05 (0.99, 1.12) 1.05 (0.99, 1.12) 0.00 0.81 

Study Design      

Cohort 11 1.07 (0.99, 1.15) 1.07 (0.99, 1.15) 0.00 0.90 

Case-control studies 3 1.02 (0.92, 1.14) 1.01 (0.88, 1.17) 0.39 0.21 

Anatomic location       

Cardiovascular 8 1.03 (0.93, 1.14) 1.05 (0.90, 1.22) 0.48 0.07 

Head and Neck 4 1.27 (0.94, 1.72) 1.27 (0.94, 1.72) 0.00 1.00 

Musculoskeletal system 5 1.06 (0.91, 1.24) 1.06 (0.85, 1.31) 0.33 0.27 

Digestive system 8 1.13 (0.97, 1.31) 1.12 (0.9, 1.33) 0.18 0.30 

Urogenital system 5 1.00 (0.80, 1.24) 0.98 (0.71, 1.35) 0.43 0.17 

Nervous system 4 1.14 (0.86, 1.52) 1.12 (0.81, 1.55) 0.19 0.28 

Adjustment      

Full 2 1.04 (0.94, 1.15) 1.04 (0.94, 1.15) 0.00 0.50 

Incomplete 12 1.06 (0.98, 1.15) 1.06 (0.98, 1.15) 0.00 0.75 

Quality score      

≥ 4 7 1.04 (0.95, 1.14) 1.04 (0.95, 1.14) 0.00 0.78 

< 4 7 1.06 (0.98, 1.16) 1.06 (0.98, 1.16) 0.00 0.56 

Macrolide exposure period     

First trimester 11 1.07 (1.00, 1.14) 1.07 (1.00, 1.14) 0.00 0.93 

Third trimester 3 1.00 (0.79, 1.28) 1.08 (0.73, 1.59) 0.60 0.11 

Geographic location      

Europe 6 1.10 (0.98, 1.23) 1.10 (0.98, 1.23) 0.00 0.71 

North America  6 1.03 (0.96, 1.12) 1.03 (0.96, 1.12) 0.00 0.45 

Type of treatment      

Erythromycin  7 1.05 (0.97, 1.15) 1.05 (0.97, 1.15) 0.00 0.46 

Azithromycin 2 1.15 (0.97, 1.36) 1.15 (0.97, 1.36) 0.00 0.37 

Clarithromycin 2 1.10 (0.88, 1.38) 1.10 (0.88, 1.38) 0.00 0.84 

Roxithromycin 2 2.03 (0.75, 5.48) 2.03 (0.75, 5.48) 0.00 0.79 
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Table 32 Pooled Odds Ratios (ORs) and 95% Confidence Intervals (CIs) of macrolides prenatal exposure 

and congenital malformations. (Comparison group 2: fetuses exposed to non-teratogenic drugs/non-

macrolides) 

 CI: Confidence Interval; OR: Odds Ratio; *Ri: Proportion of total variance due to between-study variance.

 
№ of 

studies 

OR (95% CI)  

Fixed effects 

OR (95% CI)  

Random effects 
Ri* 

Q test  

(p value) 

Any congenital 

malformation 
     

All studies 13 1.06 (1.00, 1.12) 1.06 (1.00, 1.12) 0.00 0.88 

Study Design      

Cohort 11 1.07 (1.00, 1.15) 1.07 (1.00, 1.15) 0.00 0.86 

Case-control studies 2 1.03 (0.93, 1.14) 1.03 (0.93, 1.14) 0.00 0.36 

Anatomic location       

Cardiovascular 7 0.87 (0.81, 0.95) 0.93 (0.80, 1.07) 0.50 0.10 

Head and Neck 4 1.08 (0.90, 1.29) 1.05 (0.78, 1.42) 0.54 0.12 

Musculoskeletal system 4 1.21 (1.08, 1.35) 1.21 (1.08, 1.35) 0.00 0.85 

Digestive system 5 1.14 (0.98, 1.33) 1.11 (0.90, 1.38) 0.44 0.15 

Urogenital system 4 0.89 (0.76, 1.05) 0.92 (0.60, 1.39) 0.84 0.001 

Nervous system 4 1.14 (0.92, 1.42) 1.05 (0.68, 1.62) 0.70 0.03 

Adjustment      

Full 2 1.05 (0.96, 1.15) 1.05 (0.96, 1.15) 0.00 0.48 

Incomplete 11 1.07 (0.99, 1.15) 1.07 (0.99, 1.15) 0.00 0.84 

Quality score      

≥ 4 8 1.08 (1.01, 1.15) 1.08 (1.01, 1.15) 0.00 0.74 

< 4 5 1.02 (0.92, 1.13) 1.02 (0.92, 1.13) 0.00 0.86 

Macrolide exposure period     

First trimester 9 1.05 (0.99, 1.12) 1.05 (0.99, 1.12) 0.00 0.83 

Third trimester 2 1.33 (0.99, 1.79) 1.33 (0.99, 1.79) 0.00 0.34 

Geographic location      

Europe 7 1.15 (1.01, 1.31) 1.15 (1.01, 1.31) 0.00 0.90 

North America  6 1.04 (0.98, 1.11) 1.04 (0.98, 1.11) 0.00 0.81 

Type of treatment      

Erythromycin  6 0.92 (0.86, 0.99) 0.99 (0.83, 1.18) 0.84 0.00 

Azithromycin 6 1.08 (0.98, 1.19) 1.08 (0.98, 1.19) 0.00 0.63 

Clarithromycin 4 0.92 (0.82, 1.04) 0.92 (0.82, 1.04) 0.00 0.95 

Roxithromycin 3 1.50 (0.81, 2.77) 1.74 (0.69, 4.37) 0.53 0.13 
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Table 33 Pooled Odds Ratios (ORs) and 95% Confidence Intervals (CIs) of macrolides prenatal exposure 

and congenital malformations. (Comparison group 3: mixed population of unexposed fetuses) 

CI: Confidence Interval; OR: Odds Ratio; *Ri: Proportion of total variance due to between-study variance

 
Number 

of studies 

OR (95% CI) 

Fixed effects 

OR (95% CI) 

Random effects 
Ri* 

Q test  

(p value) 

Any congenital 

malformation 
     

All studies 21 1.06 (1.01, 1.10) 1.06 (1.01, 1.10) 0.00 0.86 

Study Design      

Cohort 17 1.07 (1.02, 1.13) 1.07 (1.02, 1.13) 0.00 0.93 

Case-control studies 4 1.03 (0.95, 1.11) 1.02 (0.94, 1.12) 0.14 0.35 

Anatomic location       

Cardiovascular 11 0.93 (0.87, 0.98) 1.03 (0.89, 1.18) 0.71 0.002 

Head and Neck 5 1.13 (0.96, 1.32) 1.12 (0.93, 1.35) 0.19 0.31 

Musculoskeletal system 6 1.15 (1.05, 1.26) 1.15 (1.05, 1.26) 0.00 0.40 

Digestive system 9 1.14 (1.02, 1.26) 1.10 (0.94, 1.28) 0.44 0.08 

Urogenital system 6 0.93 (0.81, 1.05) 0.96 (0.69, 1.34) 0.81 0.001 

Nervous system 5 1.15 (0.97, 1.36) 1.02 (0.72, 1.47) 0.71 0.01 

Adjustment      

Full 3 1.05 (0.98, 1.12) 1.04 (0.97, 1.12) 0.00 0.50 

Incomplete 18 1.06 (1.00, 1.12) 1.06 (1.00, 1.12) 0.00 0.84 

Quality score      

≥ 4 12 1.07 (1.01, 1.13) 1.07 (1.01, 1.13) 0.00 0.78 

< 4 9 1.04 (0.97, 1.12) 1.04 (0.97, 1.12) 0.00 0.70 

Macrolide exposure period     

First trimester 16 1.06 (1.01, 1.11) 1.06 (1.01, 1.11) 0.00 0.95 

Third trimester 4 1.12 (0.93, 1.35) 1.15 (0.85, 1.56) 0.62 0.05 

Geographic location      

Europe 10 1.12 (1.03, 1.22) 1.12 (1.03, 1.22) 0.00 0.86 

North America  9 1.03 (0.98, 1.09) 1.03 (0.98, 1.09) 0.00 0.74 

Type of treatment      

Erythromycin  9 0.96 (0.91, 1.01) 1.00 (0.88, 1.14) 0.79 0.00 

Azithromycin 6 1.09 (1.00, 1.19) 1.09 (1.00, 1.19) 0.00 0.73 

Clarithromycin 5 0.96 (0.86, 1.07) 0.96 (0.86, 1.07) 0.00 0.97 

Roxithromycin 5 1.63 (0.96, 2.75) 1.66 (0.95, 2.89) 0.08 0.36 
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Figure 17 Funnel plot of studies included in the meta-analysis about macrolides and congenital 

malformation 
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Discussion 

Antibiotic resistance has long been recognized as an international public health crisis. 

Dependence and addiction on tranquilizers is another growing international public health 

concern, yet it remains insufficiently recognized by the scientific community. Both problems 

are derived from the misuse of antibiotics and tranquilizers. They are associated with elevated 

mortality and morbidity rates as well as with heavy social, economic, and clinical burdens.  

Knowledge, Attitude and Practice (KAP) questionnaires are the corner stone of prevention 

programs aimed at improving the rational use of medicines. These instruments are used at 

baseline to assess the need for intervention programs, and will later be used in the design of 

these programs, based on the characteristics of the population. KAP questionnaires are also 

applied in the post-intervention period to measure the effectiveness of the prevention programs. 

Accordingly, it is crucial that the pre- and post-interventions be based on validated instruments 

that ensure the quality of the data. 

To the best of our knowledge:  

1)  none of the studies published before the present work on the association of Knowledge and 

Attitudes with Practices of antibiotic misuse by the general population applied a fully validated 

questionnaire. Moreover, all KAP studies about antibiotics were of cross-sectional design.  

2) instruments to measure the association of Knowledge and Attitudes with Practices of 

tranquilizer misuse as well as related epidemiological studies are not available.  

Accordingly, the present work aimed at filling these gaps. It was divided into three phases: 1) 

development and validation of KAP questionnaires about antibiotic and tranquilizer use, 2) 

application of the developed questionnaires in countries with different socioeconomic and 

public health indicators, and 3) meta-analyses of determinants of misuse.  

 

6.1. Development and validation of KAP questionnaires about antibiotic and 

tranquilizer use 
 

Six questionnaires were developed and validated in the present thesis; three KAP questionnaires 

on antibiotic misuse in Galician, Arabic and French; and other three KAP questionnaires on 

tranquilizer misuse in the same three languages.  The Galician versions of the questionnaires 

were tested in Galicia, while those in Arabic and French were tested in Lebanon. The validation 

was carried out in full for each of the six questionnaires. The content and the scale validity 

indexes of the questionnaires confirmed their content validity. The test-retest reliability 

assessment proved the stability of the questionnaires over time to generate reproducible results. 

The confirmatory factorial analysis proved the construct validity of the questionnaires in 

Galician and French. However, the CFA analysis could not be undertaken for the questionnaires 

in Arabic due to the presence of missing answers that affected the structure of the collected 

data. Though, the sample size of the population who answered the questionnaire in Arabic was 

relatively large, a larger sample size is needed to demonstrate the construct validity of this 

version of the questionnaire. The Cronbach´s alpha value was slightly below the optimally 

accepted value for the questionnaire about antibiotics in French, which could be due to the 

reduced number of items after the exclusion of Q7 and Q9 during model configuration along 

with the multidimensionality of the questionnaire [260]. The internal reliability of a 

questionnaire is also influenced by sociodemographic properties of the population, thus it is 
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expected that the same questionnaire yield different reliability results in different settings [137].  

Importantly, the questionnaires in Galician and French were highly accepted by the general 

adult population in Galicia as well as in Lebanon, as reflected by the high response rates and 

the low percentage of unanswered questions.  

 

The availability of reliable and construct-valid instruments is essential for epidemiological 

studies that aim to measure associations between Knowledge, Attitudes, and antibiotic or 

tranquilizer misuse Practices. The use of non-validated questionnaires may introduce 

measurement error in the ascertainment of the exposure and the outcome, while the availability 

of validated questionnaire in the same language as that of the study population and the tailoring 

of the questionnaire to the socio-demographic characteristics of the population ensure higher 

quality of data. 

 

Knowledge and Attitudes are considered stable variables that are unlikely to change in a short 

period. In the three versions of the questionnaires about antibiotics and tranquilizers, overall, 

the test-retest reliability of Knowledge and Attitude items showed that they generate 

reproducible results, except for the item Q5 in the questionnaire in Galician about antibiotics 

“It is good to be able to get antibiotics from relatives or friends without having to see a medical 

doctor”. The low ICC for this item (Q5) could be induced by the sample distribution [261], as 

the large majority of participants totally disagreed (answered 0) with this statement in the two 

waves of the test-retest. Accordingly, item Q5 is likely to be reliable and therefore it was 

retained in the questionnaire. 

 

The questionnaires were designed to measure the level of Knowledge and Attitudes of the 

participants irrespective of their antibiotic or tranquilizer use in the last two months. 

Consequently, the questionnaires could aid in obtaining data from both users and non-users of 

those drugs, a crucial aspect in epidemiologic related studies.  

 

The construct validity assessment showed that the adopted models of the questionnaires on 

antibiotics and tranquilizers have a good to excellent fit. The distribution of the Knowledge and 

Attitude items, based on logical and theoretical grounds, across the three factors, “Knowledge”, 

“Attitude-Personal” and “Attitude-Healthcare provider” supported further the adequacy of the 

chosen model [133]. In the developed questionnaires, some items showed cross-load, i.e., 

loaded in more than one factor. This observation was expected as the questionnaires were 

designed to measure more than one factor, and thus they include multidimensional constructs 

[262]. The structure of the data confirmed further the presence of three differentiated factors. 

Although the models of the questionnaires validated in Galicia as well as in Lebanon showed 

correlation between one or more factors, the structure of those correlated factors was distinct 

which ensures their specificity. 

 

The two factors “Knowledge” and “Attitude-Personal” correlated in all models of 

questionnaires about antibiotics and tranquilizers. This correlation was expected because 

personal Attitudes toward medicines are in part driven by the Knowledge of the individuals of 

that medicine. For instance, item Q6 in the questionnaire on antibiotics “When I have a sore 

throat, I prefer to use an antibiotic” loaded significantly on “Knowledge” and “Attitude-

Personal” in both versions of the questionnaire, Galician and French, explaining further the 

existing association between the two factors.  
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“Knowledge” and “Attitude-Healthcare provider” factors did not correlate in the Galician and 

French versions of the antibiotic questionnaire, nor in the Galician version of the tranquilizer 

questionnaire. The absence of this correlation between the two factors reveals that the items 

designed to measure participants՚ Knowledge about antibiotics or tranquilizers are not related 

to those intended to explore the relation between patients and healthcare providers, which 

confirms the specificity and uniqueness of the factors. Nonetheless, “Knowledge” and 

“Attitude-Healthcare provider” showed a weak positive association in the data collected in 

Lebanon about tranquilizers, which could be due to the sociodemographic and psychometric 

characteristics of the population, i.e., Lebanese individuals with better socioeconomic class 

have a higher level of Knowledge, a better access to healthcare, and thus might have a better 

communication with their healthcare providers.  

 

The developed questionnaires measured the associations between Attitudes towards healthcare 

providers and antibiotic or tranquilizer misuse Practices. Various reports had highlighted the 

importance of a good healthcare provider-patient relationship for an adequate therapeutic 

adherence [263, 264]. Furthermore, the data collected in Galicia suggested the presence of a 

negative and weak correlation between “Attitude-Personal” and “Attitude-Healthcare 

provider” meaning that Galician individuals who have more negative Attitudes towards their 

healthcare provider are more susceptible to have medically disapproved Attitudes. For instance, 

in the questionnaire about tranquilizers, there was a cross-load of item Q13 “If I believe that I 

need a tranquilizer and the doctor did not prescribe it, I will get it at the pharmacy without a 

prescription” on the two Attitude factors. This could be explained by the fact that patients’ 

willingness to use tranquilizers without a prescription is generated from their personal Attitudes 

towards tranquilizers as well as from their low degree of trust in the treating physician. 

Regarding the questionnaires tested in Lebanon, the two factors “Attitude-Personal” and 

“Attitude-Healthcare provider”, correlated probably due to socioeconomic differences and 

worse access to healthcare.   

 

As the assessment of exposure to a drug depends on the memory of the participants, the Practice 

block of the questionnaires was designed to measure antibiotic or tranquilizer use in the past 

two months, i.e., in a short recall period. This would help decrease the risk of recall bias and 

allows for comparability between studies, since differences in the time unit (past year, past 

month, lifetime) is widely observed in the literature. Most available studies inquire about the 

use of drugs without prescription, leaving the other aspects of misuse undetermined. Therefore, 

we designed the Practice questions to tackle all aspects of misuse (unprescribed use, shortened 

treatment, changed dose, taking a skipped dose upon recall or doubling the subsequent dose, 

and storing or sharing drug leftover). This would allow for better examination of misuse and 

thus, will help orienting the prevention programs.  Finally, the provided choices to answer the 

Practice questions were based on an extensive literature review to include any possible answer, 

and therefore avoid leaving questions unanswered.  

 

 

The developed instruments showed high acceptability rates by the general population in Galicia 

and Lebanon, which reflect the feasibility of their application in different settings and cultures. 

Various characteristics that were taken into consideration during the study design had helped 

in increasing the response rate. The time required to completely answer a questionnaire was 

within the ideal range (10 minutes) [265]. Long questionnaires negatively influence the 

response rate and the quality of data [266]. Another factor that could have enhanced the 
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response rate is that the questionnaire was issued from a research and academic institution 

[267]. 

 

  

The absence of previously validated KAP questionnaires on antibiotic or tranquilizer use and 

the unavailability of an instrument that is superior to the ones validated in the present thesis 

(gold standard), made us unable to compare the concurrent validity of our questionnaires with 

other instruments. 

 

6.2. Application of the developed questionnaires in countries with different 

socioeconomic and public health indicators: Galicia and Lebanon 
 

The questionnaires developed in the present study were applied to measure the association of 

Knowledge and Attitudes with antibiotic and tranquilizer misuse Practices in Galicia and 

Lebanon. Two cohort studies were carried out in Galicia, and other two cross-sectional studies 

were undertaken in Lebanon. In addition, to verify the appropriateness of cross-sectional design 

in drawing correct conclusions from KAP based studies, we compared findings from cross-

sectional and longitudinal approaches using data collected from the same individuals. In this 

regard, two additional studies were carried out: one about antibiotic misuse and another about 

tranquilizer misuse.  

 

The novelty of these epidemiological studies lies in that, to the best of our knowledge, they 

encompass: 

1) The first study in Lebanon to measure through effect (or association) measures the 

relation between Knowledge, Attitudes and antibiotic misuse Practices. 

2) The first cohort study worldwide about Knowledge, Attitudes and antibiotic misuse 

Practices. 

3) The first study worldwide to investigate the association between Knowledge, Attitudes 

and Practices of tranquilizer misuse. 

4) The first methodological assessment of cross-sectional and longitudinal studies about 

Knowledge, Attitudes and misuse Practices of antibiotics as well as tranquilizers. 

 

Our studies about antibiotics and tranquilizers showed a substantial association between the 

level of Knowledge and Attitudes and misuse Practices of these drugs. These are common to 

the Galician and Lebanese populations, yet the comparison study between cross-sectional and 

longitudinal approaches using data collected from the same individuals in Galicia showed 

divergent findings.  

In Lebanon, lack of Knowledge about antibiotics was associated with higher odds of misuse 

of these drugs. Our data about the Lebanese population showed a considerable 

misunderstanding of the role of antibiotics. Half of the participants thought that antibiotics are 

effective against viral infections while three-quarters expected an antibiotic prescription in case 

of common cold and preferred to keep antibiotics at home for a potential future need. We also 

found substantial associations between Personal Attitudes towards antibiotics and their misuse 

Practices by the Lebanese people. For instance, individuals who would agree to get antibiotics 

without prescription or who would accept curtailing the course of antibiotics treatment upon 

improvement are more likely to misuse antibiotic. 
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In Galicia, we assessed the association of Knowledge and Attitudes with antibiotic misuse 

Practices using cross-sectional and longitudinal approaches of data collected from the same 

individuals. Cross-sectional data analysis indicated similar findings to that obtained in Lebanon 

about the association of poor Knowledge and certain Attitudes with increased odds of antibiotic 

misuse. However, these findings were not sustained by the longitudinal approach since only 

three Knowledge and Attitude items showed association with antibiotic misuse in Poisson 

regression analysis and only one item showed an association in GLMM analysis.  

In Galicia and Lebanon, we observed higher odds of tranquilizer misuse Practices for 

individuals with medically inappropriate Personal Attitudes towards tranquilizers such as 

accepting the use of these drugs in order to sleep better, enjoy themselves with their families, 

or work better. Lebanon has been continuously experiencing a series of dramatic events related 

to war, conflicts and economic crisis over the past three decades,  [268]. In Galicia, the majority 

of the participants were in the working age, but one-third of the individuals who misused 

tranquilizers were unemployed. These social and economic stressors increase the likelihood of 

tranquilizer misuse [269]. For instance, unemployment negatively influences the psychological 

state and mental health of the working-age population, hence increases predisposition to 

tranquilizer use [270, 271]. An additional contributor to the use of tranquilizers is the distinct 

perception that people have of prescription drugs compared to illicit drugs. The acceptance of 

individuals to use a certain drug is influenced by their Knowledge of the extent of harm 

associated with the use or the misuse of that drug [272]. Prescription drugs are perceived as 

being safer, socially accepted and easily accessed [273, 274]. This is consistent with our finding 

about a lower likelihood of tranquilizer misuse by the Lebanese individuals who knew that 

tranquilizers reduce people’s control over what they do, increase the risk of traffic accidents, 

and/or affect the children’s learning abilities. In Galicia, Knowledge about tranquilizers was not 

associated with their misuse Practices.  

 

The preference of the population to store antibiotic or tranquilizer leftovers for a potential need 

in the future was identified as an Attitude leading to misuse in Galicia and Lebanon. Easy 

access to drugs shapes individual’s pattern of use and perception towards those drugs and 

promote their misuse [275-277]. In Lebanon, a patient’s past use of a medication is identified 

as the most frequent motive for self-treating with that medicine [278]. This is in line with our 

finding that more than half of the study population did not always consult a doctor in case of 

sickness. These figures are alarming for various motives. Concerning antibiotics, first, the 

dispensing of these drugs is not strictly regulated in Lebanon and can be obtained without 

prescription, though this action is unlawful; second, a considerable proportion of the 

pharmacists in Lebanon believe that some antibiotics are harmless and recommend these drugs 

to their clients without referring them to a physician; and third, the Lebanese population accepts 

receiving antibiotics prescribed by pharmacists [279], while these pharmacists blatantly report 

their interest in retaining customers by delivering antibiotics without medical prescription to 

increase their economic benefit [280]. Regarding antibiotics and tranquilizers, the health 

care system in Lebanon is not centralized. Hence a patient can obtain several prescriptions from 

various physicians, and/or use an old prescription to repetitively purchase a more controlled 

drug that requires prescription such as tranquilizers. Some physicians also serve as an outlet for 

their own social network, i.e., families and friends [278]. It was also reported that the 

physicians’ decision about tranquilizer prescription does not only depend on the patient’s 

medical situation but is also affected by the physicians’ specialty and their personal experience 

with those drugs [281]. In Galicia, though the healthcare system is centralized, and antibiotics 

and tranquilizers cannot be purchased without prescription, misuse can still take place by failing 
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to adhere to the treatment guidelines, and/or storing or sharing tranquilizer leftover. The 

prevalence of self-medication is increasing in Spain [282], and old prescriptions and social 

network were recognized as frequent sources of drugs [6]. Moreover, a recent study showed 

that antibiotic dispensing without prescription still occurs in North-West Spain [90]. 

We found that negative Attitudes toward the health-care provider are associated with higher 

odds of antibiotic and tranquilizer misuse Practices in Galicia and Lebanon. Examples of these 

Attitudes include: distrusting the physician´s decision about prescribing or not prescribing 

antibiotics or tranquilizers, believing that the physician does not clearly explain the motives for 

prescription/non-prescription and believing that the pharmacist does not clearly explain the 

importance of correct therapeutic compliance. Previous reports also showed that the 

concordance between the patient and the physician influences patients’ acceptance of and 

adherence to a treatment, as well as attendance of follow-up visits or new consultations [283].  

 

The misuse of antibiotics and tranquilizers is associated with severe health consequences, 

increments hospitalization rates, healthcare expenses, morbidity and mortality rates and implies 

hefty economic and social burdens [14, 94, 284-286]. Misuse of antibiotics heavily exacerbates 

the international problem of antibiotic resistance, limits treatment options and causes the death 

of more than 700000 individuals each year [14]. Likewise, misuse of tranquilizers contributes 

to serious health consequences. It complicates the management of comorbid diseases, increases 

the risk of traffic accidents, and worsens the quality of life [94, 284-286]. We found that 

Galician and Lebanese individuals who would accept prolonging the use of tranquilizers even 

after improving are at higher odds of tranquilizer misuse. Beyond the one-month use, 

tranquilizers cause physical dependence on these drugs [287, 288], as they affect the central 

nervous system, and their mechanisms of action is similar to that of other addiction drugs [289-

291]. Accordingly, preventive actions are required in both countries to improve the rationale 

use of antibiotics and reduce the risk of dependence and addiction to tranquilizers.   

Unlike in the comparison study about antibiotics in Galicia, both cross-sectional and 

longitudinal approaches showed an association between Knowledge and Attitudes and 

tranquilizer misuse Practices, albeit with certain differences regarding the magnitude of some 

associations, in particular those concerning Practices of tranquilizer misuse such as 

unprescribed use or shortened treatment. In general, cross-sectional and longitudinal designs 

are expected to generate different conclusions [292-295], and the former approach is often 

deemed misleading, yet in the context of KAP based studies, biases associated with both designs 

should be inspected [296].  

KAP studies about medicine misuse are routinely carried out using cross-sectional approaches 

as they require less resources and time. Our cohort study was the first to be carried out on KAP 

associations regarding antibiotic. Simultaneity bias is a main concern in cross-sectional studies 

as both exposure and outcome are measured at the same time, hence it cannot be assured 

whether the inadequate level of Knowledge or inappropriate Attitude (exposure) was acquired 

at the time of the misuse (outcome) or before [297]. In addition, the two designs, cross-sectional 

and longitudinal, assess different epidemiological concepts and readers could misinterpret a 

prevalence odds ratio measured by cross-sectional studies as a proxy of relative risk determined 

by cohort studies [298].  

We discuss different sources biases that could have contributed to inconsistent findings from 

cross-sectional and longitudinal approaches in the comparison studies about antibiotics and 

tranquilizers. 1) Social desirability bias: in the longitudinal studies, follow-up assessments 

were carried out by phone calls due to logistic reasons. During phone assessment, participants 
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are less likely to declare a medically disapproved Practice than during a self-administered 

questionnaire [299]. Though socially accepted responses might be present in both designs, 

cross-sectional and longitudinal, it is more probable that the social desirability bias has greater 

effect in the phone-based follow-up than during self-administered questionnaires. 2) 

Hawthorne effect: individuals participating in research studies tend to improve their behaviour 

(Practices towards the medicine), which might result in a fewer number of outcomes during the 

follow-up. In our settings, enough observations were obtained in cross-sectional and 

longitudinal approaches, in both antibiotic and tranquilizer misuse studies; 3) Selection bias: 

individuals with a lower level of Knowledge are more likely to abandon research studies 

because of a poorer adherence to treatment [300]. Hence, loss to follow-up or dropouts is a 

concern in longitudinal studies.  Our data from the antibiotic and the tranquilizer studies showed 

that the level of Knowledge and Attitudes of participants who were lost to follow-up was similar 

to those who completed at least one follow-up assessment. It is then unlikely that our results 

are influenced by selection bias. 

 

6.3. Meta-analyses of socioeconomic determinants of antibiotic misuse Practices 
 

To the best of our knowledge, no previous meta-analysis had assessed the dose-response 

association of socioeconomic indicators with antibiotic misuse. Due to lack of studies that 

report socioeconomic index, we carried out two dose-response meta-analyses of the 

socioeconomic indicators: income and education. 

 

Data from both meta-analyses accorded well with a flat linear association between the dose 

(income or education) and the response (antibiotic misuse). 

  

The dose-response meta-analysis of income and antibiotic misuse showed that, overall, there 

was no association between the two variables. However, subgroup analyses uncovered a dose-

response association of medium and high income levels with specific Practices of antibiotic 

misuse; i.e. storage of drug leftover and non-adherence, country wealth, WHO geographic 

region and study period. 

 

Likewise, we reported that there was no association between a one-year increase in education 

level and antibiotic misuse. The categorical analysis revealed that the odds of antibiotic misuse 

is, in general, lower in individuals with high education than in those with low education level. 

Nevertheless, opposite findings were obtained for studies carried out in Europe and for the 

misuse Practice “storage of antibiotics”. 

 

The main findings of the two meta-analysis suggests that the odds of antibiotic misuse is the 

same for poor and wealthy people and for individuals with low and high education levels. 

Notably, the odds of antibiotic storage at home for future need is larger for medium income 

and for highly educated people than for those with low income or low education level. 

 

The literature review revealed that individuals tend to self-medicate irrespective of their income 

or education level. People with low education level are more vulnerable to comorbidities and 

hence, they are more susceptible to use medicines than individuals with higher education [301]. 

The education level of the individuals is strongly associated with their socioeconomic status, 

especially with income [302]. On the one hand, under constrained financial resources, 

especially in settings with limited access to health facilities, self-medication is most often the 

only available option of healthcare [303]. By self-medicating, low income people avoid medical 
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consultation fees and laboratory tests. Forgone care is more frequently reported by low income 

than by high income households [304]. Due to financial motives, low income individuals often 

cut-back basic needs and take less medication than recommended [305, 306], justifying 

therefore our finding about higher likelihood of adherence to antibiotic treatment by high 

income than by low income people. On the other hand, individuals with higher socioeconomic 

status; i.e. high income and education levels, have: 1) better economic affordability to buy and 

store non-reimbursed medicines [307], 2) a wider social network that increases their access to 

unprescribed medicines [307] and 3) a better access to health information especially through 

the internet [308].  

 

We showed a higher likelihood of antibiotic misuse by high-income individuals in upper-

middle wealth countries. We also reported that in Africa, people with medium income have a 

higher likelihood of antibiotic misuse than those with low income. In line with these results, a 

previous report about the economy of self-medication in general, concluded that the demand 

for self-medication declines with rising the income of those with high income, but increases 

with incrementing the income of low income individuals, resulting in a null pooled effect 

between income and self-medication [303]. Regulations about antibiotic dispensing should be 

further enforced since more than half of the antibiotics worldwide are dispensed without 

prescription [37]. 

 

Health literacy significantly influences health status and medicine use [309]. Individuals with 

low education level have poorer health literacy aptitudes than those with high education [310]. 

The lack of access to healthcare of less educated people also reduces their health literacy [311]. 

Nonetheless, limited health literacy skills is not only a characteristic of low educated people 

but also a feature of highly educated individuals [311]. In wealthy countries such as Europe the 

prevalence of low health literacy oscillates between 30% and 60% [312]. In these meta-

analyses, we also found a higher likelihood of antibiotic misuse by high income and by highly 

educated individuals in Europe. Certainly, the health literacy of the population is also 

influenced by several factors other than socioeconomic indicators. The  simplicity degree of the 

available health related information to be easily understood by the public [313] as well as the 

proficiency of the healthcare provider in communicating the information to the patient [311, 

314] are factors that condition the health literacy rate of the population. In the specific context 

of antibiotics, insufficient health literacy level about antibiotic use was reported among highly 

educated people in specific settings [315]. Lack of knowledge about antibiotics was reported 

both in low- and high-wealth countries [30, 316].  

 

The likelihood of antibiotic misuse by highly educated people decreased after 2015, which 

could be due to the efforts exerted by WHO and antibiotic stewardship programs [31]. 

Inversely, we observed a marginal increase in the odds of antibiotic misuse by medium and 

high income individuals after 2015 than before this period. This could stem from two main 

motives; first the expenditure on health is growing at a faster pace than economies, resulting in 

a doubling of the out-of-pocket spending and enlarging the differences between high- and low-

wealth countries regarding health expenditure [317]; and second, measures to control antibiotic 

dispensing are not strictly applied in all countries, allowing therefore individuals with better 

financial  resources to continue using unprescribed antibiotics. Under the need for better control 

of antibiotic use, in 2019, the WHO placed a new urgent call to control the antibiotic resistance 

crisis [318].     

 

The two meta-analyses have various strengths. Besides being the first meta-analyses to 

examine dose-response association between income and education, and antibiotic misuse, the 
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dose was standardized to allow for comparability across studies. The income was standardized 

in two approaches: GDP per capita based on PPP and adjusted net national income per capita. 

The education level was standardized to years of education according to the education system 

of each country. We reported summary estimates of association per 1-unit increase of income 

or education. Finally, we presented various stratified analyses, especially the subgroup analysis 

by country wealth as proxy of socioeconomic status. 

 

These meta-analyses also suffered from limitations. In the income meta-analysis, all eligible 

studies were of cross-sectional design, and in the education meta-analysis, all except two studies 

were of this design. The cross-sectional design, theoretically, limits any causal inference. 

However, income and education are relatively stable variables through time, which mitigates 

this limitation.  

Furthermore, not all studies provided measures of association adjusted for potential 

confounders or reported restriction, matching or confounding variables. In the income meta-

analysis, higher OR estimates were obtained from studies that did not control for age, gender, 

education level and household size than from studies with complete adjustment. This reveals 

that our findings about income could be overestimated due to incomplete adjustment. In the 

education meta-analysis, pooled estimates from studies that controlled for age and gender 

yielded a summary estimate closer to the null value than studies that did not control for any or 

none of those variables. Further studies that control adequately for all potentially related socio-

demographic variables are required.  

 

One-sixth of studies included in the income meta-analysis, did not employ a pretested or 

validated questionnaire to ascertain the exposure (income) and the outcome (antibiotic misuse). 

Nevertheless, this limitation was unlikely to affect our results as restricting the analysis to 

studies that applied validated instruments did not introduce any change in the overall effect. As 

for the education meta-analysis, one-third of included studies used non-validated questionnaires 

to ascertain exposure and outcome. Summary estimates from those studies were farther from 

the null value than those of studies with validated instruments. 

 

The two meta-analyses were based on random-effect models to account for heterogeneity 

between studies [319-321]. Indeed, heterogeneity was expected in these studies due to 

variations in the defined levels of income or education, period of antibiotic use (for example, 

use in the past month [170], past three months [179] and past year [197]), and settings. Experts 

in meta-analysis point out that heterogeneity is an expectation in any meta-analysis rather than 

an exception [322] and that no amount of heterogeneity is considered unacceptable as long as 

the inclusion criteria are clearly defined and the data are correctly analysed [319].  

 

The findings of income meta-analysis are unlikely to be affected by publication bias as revealed 

by the negative result of Egger’s test and the trim-and-fill analysis that did not suggest 

imputation of any additional study. The same applies for the meta-analysis on education. 

Although some elements of publication bias were observed in studies that assessed the 

association of high education with antibiotic misuse, the trim-and-fill analysis did not suggest 

any additional study. 
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6.4. Macrolides, an alternative treatment to penicillin resistant infections. A 

meta-analysis of macrolides prenatal exposure and congenital 

malformation  
 

Around one-tenth of women, especially those with poor socioeconomic situation, need 

antibiotic treatment during pregnancy to eliminate urinary tract infections [67, 68]. As a 

consequence of resistance, penicillin antibiotics are no longer recommended for asymptomatic 

bacteriuria [67]. Instead, macrolides are widely prescribed during pregnancy [68]. Data 

regarding birth defects from macrolides exposure during pregnancy is inconsistent. Therefore, 

we undertook a meta-analysis to summarize the association of prenatal exposure to macrolides 

with congenital abnormalities and to determine whether this effect varies according to the type 

of macrolide and gestational age. 

We observed a weak association between prenatal exposure to macrolides and congenital 

malformations in the approach that applied mixed comparators (foetuses unexposed to any drug 

and foetuses exposed to other non-macrolide drugs). This association was restricted to exposure 

in early pregnancy, and to digestive and musculoskeletal systems.  

 

Our findings coincide with that of a previous report that showed increased odds of digestive 

system congenital malformations based on data collected from two studies [323].  

 

Erythromycin is a class of macrolides that acts as a motilin agonist, provoking strong gastric 

contractions which consequently contributes to digestive system malformations [324]. We 

reported an association between prenatal exposure to macrolides and musculoskeletal birth 

defects, but there is lack of information to explain this association. In the approach that applied 

the comparator group 2 (exposure to non-macrolides antibiotics), we observed that the 

likelihood of occurrence of congenital malformation in foetuses exposed to macrolides is lower 

than that in those exposed to other antibiotics; which means that macrolides could be safer than 

other antibiotics when used during pregnancy. Another meta-analysis about the cardiovascular 

safety of macrolides as compared to penicillin did not find any association between macrolides 

and the risk of arrhythmia or cardiovascular mortality [325], revealing that the risk of 

cardiovascular events does not differ between exposure to macrolides or penicillin.    

 

We reported that the association between macrolides and congenital malformation varies by 

populations, where there could be higher odds of malformation in the European population than 

in the North American one. Congenital anomalies differ across ethnic group [326].   

 

We detected asymmetry in the funnel plot and the trim and fill analysis suggested the addition 

of six studies, which indicate the presence of publication. the corrected OR based on the trim-

and-fill analysis favoured the absence of association between macrolides and congenital 

malformation.  

 

It is remarkable that only three out the 21 studies included in this meta-analysis had adjusted 

the measure of association for age and urinary tract infections, two factors that are known to 

contribute to increased risk of non-chromosomal congenital abnormalities [70, 327]. 

Nonetheless, pooled estimates from those three fully adjusted studies did not differ from that 

of incompletely adjusted studies. 

 

Misclassification of congenital malformation is unlikely to take place. Exposure to macrolides 

was ascertained through medical records in more than half of the included studies. Restricting 
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the analysis to those studies that used medical records did not alter the summary OR estimated 

from all studies. 

 

In this meta-analysis we could not provide a dose-response analysis due to the lack of data.  

Moreover, we could not consider congenital malformation outcomes in abortions or stillbirths 

due to absence of data. Accordingly, the mutagenic effect of macrolides that could have induced 

abortions or stillbirths cannot be ruled out. 
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Conclusions  

1. Validated instruments to measure the association of Knowledge and Attitudes with 

antibiotic and tranquilizer misuse Practices are now available for the first time.  

 

2. The questionnaires were validated in three languages: Galician, Arabic and French, and 

tested in two socio-economically different settings: Galicia and Lebanon. They were 

highly acceptable by the Galician and Lebanese populations. 
 

3. Low knowledge and misconceptions about the role of antibiotics and about the hazards 

of tranquilizers are associated with misuse Practices of these drugs. 
 

4. Medically inappropriate Attitudes including tendency to curtailing or extending the 

treatment duration other than prescribed, willingness to obtain antibiotics and 

tranquilizers without prescription, and acceptance to use tranquilizers to improve sleep, 

work or mood, are associated with higher odds of antibiotic and tranquilizer misuse 

Practices. 
 

5. Negative attitudes towards healthcare provider are associated with higher odds of 

antibiotic and tranquilizer misuse Practices. 
 

6. Drug availability and accessibility were identified as risk factors for drug misuse. 
 

7. Misuse of antibiotics and tranquilizers take place in settings without a centralized 

healthcare system such as in Lebanon as well as in settings with centralized systems 

such as Galicia. 
 

8. Cross-sectional and longitudinal approaches yield distinct results with respect to the 

association of Knowledge and Attitudes with Practices of antibiotic and tranquilizer 

misuse. None is free from bias and results from both approaches should be carefully 

scrutinized to obtain sound conclusions in KAP studies. 
 

9. Dose-response meta-analysis revealed that antibiotic misuse takes place by all 

individuals irrespective of their income level and their education level. 

. 

10. A meta-analysis showed a marginal association between macrolides prenatal exposure 

and congenital malformation. Risk–benefit research is needed to address the question 

of whether macrolide prescription should be restricted during pregnancy.



 

145 
 

 

 
 

 

 

 

 

 

8. REFERENCES 

 



Narmeen Mallah                                                                                                        References 
 

146 
 

References 

1. World Health Organization. Guidelines for the regulatory assessment of medicinal 

products for use in self-medication.  Geneva2000 [21 April 2021]; Available from: 

https://apps.who.int/iris/handle/10665/66154. 

2. Ocan M, Obuku EA, Bwanga F, Akena D, Richard S, Ogwal-Okeng J, et al. Household 

antimicrobial self-medication: a systematic review and meta-analysis of the burden, risk factors 

and outcomes in developing countries. BMC Public Health. 2015;15:742. 

https://doi.org/10.1186/s12889-015-2109-3 

3. Qato DM, Alexander GC, Conti RM, Johnson M, Schumm P, Lindau ST. Use of 

prescription and over-the-counter medications and dietary supplements among older adults in 

the United States. JAMA. 2008;300(24):2867-78. https://doi.org/10.1001/jama.2008.892 

4. Centers for Disease Control and Prevention. Antibiotic use questions and answers.  2019 

[21 April 2021]; Available from: https://www.cdc.gov/antibiotic-use/community/about/should-

know.html#anchor_1572453021219. 

5. United Nations Office on Drugs and Crime. The non-medical use of prescription drugs: 

Poliy direction issues.  2011 [21 April 2021]; Available from: 

https://www.unodc.org/documents/drug-prevention-and-treatment/nonmedical-use-

prescription-drugs.pdf. 

6. Bennadi D. Self-medication: A current challenge. J Basic Clin Pharm. 2013;5(1):19-23. 

https://doi.org/10.4103/0976-0105.128253 

7. Centers for Disease Control and Prevention. Morbidity and Mortality Weekly Report 

(MMWR). Achievements in Public Health, 1900-1999: Control of Infectious Diseases.1999. 

8. Sengupta S, Chattopadhyay MK, Grossart HP. The multifaceted roles of antibiotics and 

antibiotic resistance in nature. Front Microbiol. 2013;4:47. 

https://doi.org/10.3389/fmicb.2013.00047 

9. Laxminarayan R, Matsoso P, Pant S, Brower C, Rottingen JA, Klugman K, et al. Access 

to effective antimicrobials: a worldwide challenge. Lancet. 2016;387(10014):168-75. 

https://doi.org/10.1016/S0140-6736(15)00474-2 

10. Rex JH, Outterson K. Antibiotic reimbursement in a model delinked from sales: a 

benchmark-based worldwide approach. Lancet Infect Dis. 2016;16(4):500-5. 

https://doi.org/10.1016/S1473-3099(15)00500-9 

11. Infectious Diseases Society of America. Bad bugs, no drugs: as antibiotic R&D 

stagnates... a public health crisis brews. Virginia, Alexandria2004. 

12. Anderson RM. The pandemic of antibiotic resistance. Nat Med. 1999;5(2):147-9. 

https://doi.org/10.1038/5507 

13. World Health Organization. Worldwide country situation analysis: response to 

antimicrobial resistance.  2015 [21 April 2021]; Available from: 

https://www.who.int/antimicrobial-resistance/publications/situationanalysis/en/. 

14. Wellcome Trust. Review on antimicrobial resistance. Tackling drug-resistant infections 

globally: Final report and recommendations.  2016 [21 April 2021]; Available from: 

https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf. 

15. Centers for Disease Control and Prevention. Antibiotic resistance threats in the United 

States.  2019 [21 April 2021]; Available from: www.cdc.gov/DrugResistance/Biggest-

Threats.html. 

16. European Center for Disease Prevention and Control & Organization for Economic Co-

operation and Development. Antimicrobial resistance tackling the burden in the European 

Union. A Briefing note for EU/EEA countries.  2019 [21 April 2021]; Available from: 

https://www.ecdc.europa.eu/en/antimicrobial-resistance. 

http://www.cdc.gov/antibiotic-use/community/about/should-know.html#anchor_1572453021219
http://www.cdc.gov/antibiotic-use/community/about/should-know.html#anchor_1572453021219
http://www.unodc.org/documents/drug-prevention-and-treatment/nonmedical-use-prescription-drugs.pdf
http://www.unodc.org/documents/drug-prevention-and-treatment/nonmedical-use-prescription-drugs.pdf
http://www.who.int/antimicrobial-resistance/publications/situationanalysis/en/
http://www.cdc.gov/DrugResistance/Biggest-Threats.html
http://www.cdc.gov/DrugResistance/Biggest-Threats.html
http://www.ecdc.europa.eu/en/antimicrobial-resistance


Narmeen Mallah                                                                                                        References 
 

147 
 

17. Founou RC, Founou LL, Essack SY. Clinical and economic impact of antibiotic 

resistance in developing countries: A systematic review and meta-analysis. PLoS One. 

2017;12(12):e0189621. https://doi.org/10.1371/journal.pone.0189621 

18. French GL. Clinical impact and relevance of antibiotic resistance. Adv Drug Deliv Rev. 

2005;57(10):1514-27. https://doi.org/10.1016/j.addr.2005.04.005 

19. Katz ML, Mueller LV, Polyakov M, Weinstock SF. Where have all the antibiotic patents 

gone? Nat Biotechnol. 2006;24(12):1529-31. https://doi.org/10.1038/nbt1206-1529 

20. Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, et al. Global, regional, and national 

causes of child mortality in 2000-13, with projections to inform post-2015 priorities: an updated 

systematic analysis. Lancet. 2015;385(9966):430-40.  

https://doi.org/10.1016/S0140-6736(14)61698-6 

21. Spellberg B, Blaser M, Guidos RJ, Boucher HW, Bradley JS, Eisenstein BI, et al. 

Combating antimicrobial resistance: policy recommendations to save lives. Clin Infect Dis. 

2011;52 Suppl 5:S397-428. https://doi.org/10.1093/cid/cir153 

22. ReAct. A fact sheet from ReAct - Action on Antibiotic Resistance. Burden of Antibiotic 

Resistance.  2012 [21 April 2021]; Available from: www.reactgroup.org. 

23. World Bank. Drug-resistant infections: A threat to our economic future.  Washington, 

DC2017 [21 April 2021]; Available from: 

https://documents.worldbank.org/en/publication/documents-

reports/documentdetail/323311493396993758/final-report. 

24. Kardas P, Devine S, Golembesky A, Roberts C. A systematic review and meta-analysis 

of misuse of antibiotic therapies in the community. Int J Antimicrob Agents. 2005;26(2):106-

13. https://doi.org/10.1016/j.ijantimicag.2005.04.017 

25. Morgan DJ, Okeke IN, Laxminarayan R, Perencevich EN, Weisenberg S. Non-

prescription antimicrobial use worldwide: a systematic review. Lancet Infect Dis. 

2011;11(9):692-701. https://doi.org/10.1016/S1473-3099(11)70054-8 

26. Grigoryan L, Germanos G, Zoorob R, Juneja S, Raphael JL, Paasche-Orlow MK, et al. 

Use of antibiotics without a prescription in the U.S. population: A scoping review. Ann Intern 

Med. 2019;171(4):257-63. https://doi.org/10.7326/M19-0505 

27. European Union. Special Eurobarometer 478: Antomicrobial resistance.  2018 [21 April 

2021]; Available from: https://data.europa.eu/euodp/en/data/dataset/S2190_90_1_478_ENG. 

28. Alhomoud F, Aljamea Z, Almahasnah R, Alkhalifah K, Basalelah L, Alhomoud FK. 

Self-medication and self-prescription with antibiotics in the Middle East-do they really happen? 

A systematic review of the prevalence, possible reasons, and outcomes. Int J Infect Dis. 

2017;57:3-12. https://doi.org/10.1016/j.ijid.2017.01.014 

29. Torres NF, Chibi B, Kuupiel D, Solomon VP, Mashamba-Thompson TP, Middleton 

LE. The use of non-prescribed antibiotics; prevalence estimates in low-and-middle-income 

countries. A systematic review and meta-analysis. Arch Public Health. 2021;79(1):2. 

https://doi.org/10.1186/s13690-020-00517-9 

30. Xu R, Mu T, Wang G, Shi J, Wang X, Ni X. Self-medication with antibiotics among 

university students in LMIC: A systematic review and meta-analysis. J Infect Dev Ctries. 

2019;13(8):678-89. https://doi.org/10.3855/jidc.11359 

31. World Health Organization. Global action plan on antimicrobial resistance.  2015 [21 

April 2021]; Available from:  

https://www.who.int/antimicrobial-resistance/publications/global-action-plan/en/. 

32. Gualano MR, Gili R, Scaioli G, Bert F, Siliquini R. General population's knowledge 

and attitudes about antibiotics: a systematic review and meta-analysis. Pharmacoepidemiol 

Drug Saf. 2015;24(1):2-10. https://doi.org/10.1002/pds.3716 

33. Grigoryan L, Burgerhof JG, Degener JE, Deschepper R, Lundborg CS, Monnet DL, et 

al. Attitudes, beliefs and knowledge concerning antibiotic use and self-medication: a 

http://www.reactgroup.org/
http://www.who.int/antimicrobial-resistance/publications/global-action-plan/en/


Narmeen Mallah                                                                                                        References 
 

148 
 

comparative European study. Pharmacoepidemiol Drug Saf. 2007;16(11):1234-43. 

https://doi.org/10.1002/pds.1479 

34. Harbarth S, Albrich W, Brun-Buisson C. Outpatient antibiotic use and prevalence of 

antibiotic-resistant pneumococci in France and Germany: a sociocultural perspective. Emerg 

Infect Dis. 2002;8(12):1460-7. https://doi.org/10.3201/eid0812.010533 

35. Torres NF, Chibi B, Middleton LE, Solomon VP, Mashamba-Thompson TP. Evidence 

of factors influencing self-medication with antibiotics in low and middle-income countries: a 

systematic scoping review. Public Health. 2019;168:92-101. 

https://doi.org/10.1016/j.puhe.2018.11.018 

36. Auta A, Hadi MA, Oga E, Adewuyi EO, Abdu-Aguye SN, Adeloye D, et al. Global 

access to antibiotics without prescription in community pharmacies: A systematic review and 

meta-analysis. J Infect. 2019;78(1):8-18. https://doi.org/10.1016/j.jinf.2018.07.001 

37. Batista AD, D AR, Figueiras A, Zapata-Cachafeiro M, Roque F, Herdeiro MT. 

Antibiotic dispensation without a prescription worldwide: A systematic review. Antibiotics 

(Basel). 2020;9(11). https://doi.org/10.3390/antibiotics9110786 

38. Fletcher-Lartey S, Yee M, Gaarslev C, Khan R. Why do general practitioners prescribe 

antibiotics for upper respiratory tract infections to meet patient expectations: a mixed methods 

study. BMJ Open. 2016;6(10):e012244. https://doi.org/10.1136/bmjopen-2016-012244 

39. Dempsey PP, Businger AC, Whaley LE, Gagne JJ, Linder JA. Primary care clinicians' 

perceptions about antibiotic prescribing for acute bronchitis: a qualitative study. BMC Fam 

Pract. 2014;15:194. https://doi.org/10.1186/s12875-014-0194-5 

40. Vanden Eng J, Marcus R, Hadler JL, Imhoff B, Vugia DJ, Cieslak PR, et al. Consumer 

attitudes and use of antibiotics. Emerg Infect Dis. 2003;9(9):1128-35. 

https://doi.org/10.3201/eid0909.020591 

41. Kotwani A, Wattal C, Katewa S, Joshi PC, Holloway K. Factors influencing primary 

care physicians to prescribe antibiotics in Delhi India. Fam Pract. 2010;27(6):684-90. 

https://doi.org/10.1093/fampra/cmq059 

42. Yates TD, Davis ME, Taylor YJ, Davidson L, Connor CD, Buehler K, et al. Not a magic 

pill: a qualitative exploration of provider perspectives on antibiotic prescribing in the outpatient 

setting. BMC Fam Pract. 2018;19(1):96. https://doi.org/10.1186/s12875-018-0788-4 

43. Lescure D, Paget J, Schellevis F, van Dijk L. Determinants of self-medication with 

antibiotics in European and Anglo-Saxon countries: A systematic review of the literature. Front 

Public Health. 2018;6:370. https://doi.org/10.3389/fpubh.2018.00370 

44. Brookes-Howell L, Wood F, Verheij T, Prout H, Cooper L, Hood K, et al. Trust, 

openness and continuity of care influence acceptance of antibiotics for children with respiratory 

tract infections: a four country qualitative study. Fam Pract. 2014;31(1):102-10. 

https://doi.org/10.1093/fampra/cmt052 

45. Shehnaz SI, Agarwal AK, Khan N. A systematic review of self-medication practices 

among adolescents. J Adolesc Health. 2014;55(4):467-83. 

https://doi.org/10.1016/j.jadohealth.2014.07.001 

46. Pan H, Cui B, Zhang D, Farrar J, Law F, Ba-Thein W. Prior knowledge, older age, and 

higher allowance are risk factors for self-medication with antibiotics among university students 

in southern China. PLoS One. 2012;7(7):e41314. https://doi.org/10.1371/journal.pone.0041314 

47. Bulabula ANH, Dramowski A, Mehtar S. Antibiotic use in pregnancy: knowledge, 

attitudes and practices among pregnant women in Cape Town, South Africa. J Antimicrob 

Chemother. 2020;75(2):473-81. https://doi.org/10.1093/jac/dkz427 

48. Rathish D, Wickramasinghe ND. Prevalence, associated factors and reasons for 

antibiotic self-medication among dwellers in Anuradhapura: a community-based study. Int J 

Clin Pharm. 2020;42(4):1139-44. https://doi.org/10.1007/s11096-020-01065-6 



Narmeen Mallah                                                                                                        References 
 

149 
 

49. Bogale AA, Amhare AF, Chang J, Bogale HA, Betaw ST, Gebrehiwot NT, et al. 

Knowledge, attitude, and practice of self-medication with antibiotics among community 

residents in Addis Ababa, Ethiopia. Expert Rev Anti Infect Ther. 2019;17(6):459-66. 

https://doi.org/10.1080/14787210.2019.1620105 

50. Peng D, Wang X, Xu Y, Sun C, Zhou X. Antibiotic misuse among university students 

in developed and less developed regions of China: a cross-sectional survey. Glob Health Action. 

2018;11(1):1496973. https://doi.org/10.1080/16549716.2018.1496973 

51. Awad A, Eltayeb I, Matowe L, Thalib L. Self-medication with antibiotics and 

antimalarials in the community of Khartoum State, Sudan. J Pharm Pharm Sci. 2005;8(2):326-

31.  

52. Tong S, Pan J, Lu S, Tang J. Patient compliance with antimicrobial drugs: A Chinese 

survey. Am J Infect Control. 2018;46(4):e25-e9. https://doi.org/10.1016/j.ajic.2018.01.008 

53. Senadheera GP, Sri Ranganathan S, Gunawardane NS, Fernando GH, Fernandopulle 

BM. Practice of self-medication with antibiotics in the Colombo district, Sri Lanka. Ceylon 

Med J. 2017;62(1):70-2. https://doi.org/10.4038/cmj.v62i1.8439 

54. Erku DA, Mekuria AB, Belachew SA. Inappropriate use of antibiotics among 

communities of Gondar town, Ethiopia: a threat to the development of antimicrobial resistance. 

Antimicrob Resist Infect Control. 2017;6:112. https://doi.org/10.1186/s13756-017-0272-2 

55. El Sherbiny AN, Ibrahim EH, Mohamed M. Assessment of knowledge, attitude and 

behavior towards antibiotic use in primary health care patients in Fayoum Governorate, Egypt. 

Alexandaria journal of medicine. 2018;54(4):535-40. 

https://doi.org/10.1016/j.ajme.2018.06.001 

56. Grigoryan L, Haaijer-Ruskamp FM, Burgerhof JG, Mechtler R, Deschepper R, Tambic-

Andrasevic A, et al. Self-medication with antimicrobial drugs in Europe. Emerg Infect Dis. 

2006;12(3):452-9. https://doi.org/10.3201/eid1203.050992 

57. Ilhan MN, Durukan E, Ilhan SO, Aksakal FN, Ozkan S, Bumin MA. Self-medication 

with antibiotics: questionnaire survey among primary care center attendants. 

Pharmacoepidemiol Drug Saf. 2009;18(12):1150-7. https://doi.org/10.1002/pds.1829 

58. Chan YH, Fan MM, Fok CM, Lok ZL, Ni M, Sin CF, et al. Antibiotics nonadherence 

and knowledge in a community with the world's leading prevalence of antibiotics resistance: 

implications for public health intervention. Am J Infect Control. 2012;40(2):113-7. 

https://doi.org/10.1016/j.ajic.2011.03.017 

59. Sun C, Hu YJ, Wang X, Lu J, Lin L, Zhou X. Influence of leftover antibiotics on self-

medication with antibiotics for children: a cross-sectional study from three Chinese provinces. 

BMJ Open. 2019;9(12):e033679. https://doi.org/10.1136/bmjopen-2019-033679 

60. Pavyde E, Veikutis V, Maciuliene A, Maciulis V, Petrikonis K, Stankevicius E. Public 

knowledge, beliefs and behavior on antibiotic use and self-medication in Lithuania. Int J 

Environ Res Public Health. 2015;12(6):7002-16. https://doi.org/10.3390/ijerph120607002 

61. Kajeguka DC, Moses EA. Self-medication practices and predictors for self-medication 

with antibiotics and antimalarials among community in Mbeya City, Tanzania. Tanzania 

Journal of Health Research. 2017;19(4). https://doi.org/10.4314/thrb.v19i4.6 

62. Barber DA, Casquejo E, Ybanez PL, Pinote MT, Casquejo L, Pinote LS, et al. 

Prevalence and correlates of antibiotic sharing in the Philippines: antibiotic misconceptions and 

community-level access to non-medical sources of antibiotics. Trop Med Int Health. 

2017;22(5):567-75. https://doi.org/10.1111/tmi.12854 

63. Kamata K, Tokuda Y, Gu Y, Ohmagari N, Yanagihara K. Public knowledge and 

perception about antimicrobials and antimicrobial resistance in Japan: A national questionnaire 

survey in 2017. PLoS One. 2018;13(11):e0207017. 

https://doi.org/10.1371/journal.pone.0207017 



Narmeen Mallah                                                                                                        References 
 

150 
 

64. European Comission. Antimicrobial resistance and causes of non-prudent use of 

antibiotics in human medicine in the EU.  Brussels2017 [21 April 2021]; Available from: 

https://www.ecdc.europa.eu/en/news-events/antimicrobial-resistance-and-causes-non-prudent-

use-antibiotics-human-medicine-results. 

65. Almohammed RA, Bird EL. Public knowledge and behaviours relating to antibiotic use 

in Gulf Cooperation Council countries: A systematic review. J Infect Public Health. 

2019;12(2):159-66. https://doi.org/10.1016/j.jiph.2018.09.002 

66. Chokshi A, Sifri Z, Cennimo D, Horng H. Global contributors to antibiotic resistance. 

J Glob Infect Dis. 2019;11(1):36-42. https://doi.org/10.4103/jgid.jgid_110_18 

67. Delzell JE, Jr., Lefevre ML. Urinary tract infections during pregnancy. Am Fam 

Physician. 2000;61(3):713-21.  

68. Petersen I, Gilbert R, Evans S, Ridolfi A, Nazareth I. Oral antibiotic prescribing during 

pregnancy in primary care: UK population-based study. J Antimicrob Chemother. 

2010;65(10):2238-46. https://doi.org/10.1093/jac/dkq307 

69. Muanda FT, Sheehy O, Berard A. Use of antibiotics during pregnancy and risk of 

spontaneous abortion. CMAJ. 2017;189(17):E625-E33. https://doi.org/10.1503/cmaj.161020 

70. Crider KS, Cleves MA, Reefhuis J, Berry RJ, Hobbs CA, Hu DJ. Antibacterial 

medication use during pregnancy and risk of birth defects: National Birth Defects Prevention 

Study. Arch Pediatr Adolesc Med. 2009;163(11):978-85. 

https://doi.org/10.1001/archpediatrics.2009.188 

71. Kallen BA, Otterblad Olausson P, Danielsson BR. Is erythromycin therapy teratogenic 

in humans? Reprod Toxicol. 2005;20(2):209-14. 

https://doi.org/10.1016/j.reprotox.2005.01.010 

72. Lund M, Pasternak B, Davidsen RB, Feenstra B, Krogh C, Diaz LJ, et al. Use of 

macrolides in mother and child and risk of infantile hypertrophic pyloric stenosis: nationwide 

cohort study. BMJ. 2014;348:g1908. https://doi.org/10.1136/bmj.g1908 

73. Bahat Dinur A, Koren G, Matok I, Wiznitzer A, Uziel E, Gorodischer R, et al. Fetal 

safety of macrolides. Antimicrob Agents Chemother. 2013;57(7):3307-11. 

https://doi.org/10.1128/AAC.01691-12 

74. Andersen JT, Petersen M, Jimenez-Solem E, Broedbaek K, Andersen NL, Torp-

Pedersen C, et al. Clarithromycin in early pregnancy and the risk of miscarriage and 

malformation: a register based nationwide cohort study. PLoS One. 2013;8(1):e53327. 

https://doi.org/10.1371/journal.pone.0053327 

75. Christianson A, Howson CP, Modell B. Global report on birth defects. The hidden toll 

of dying and disabled children.2006. 

76. World Health Organization. Congenital anomalies.   [21 April 2021]; Available from: 

https://www.who.int/en/news-room/fact-sheets/detail/congenital-anomalies. 

77. World Bank. Country profile. Lebanon.   [15 February 2021]; Available from: 

https://databank.worldbank.org/views/reports/reportwidget.aspx?Report_Name=CountryProfi

le&Id=b450fd57&tbar=y&dd=y&inf=n&zm=n&country=LBN. 

78. United Nations Educational Scientific and Cultural Organization. Lebanon.  2021 [21 

April 2021]; Available from: http://uis.unesco.org/en/country/lb. 

79. United Nations Educational Scientific and Cultural Organization. Education and 

literacy.  2018 [21 April 2021]; Available from: http://uis.unesco.org/en/country/lb. 

80. Ammar W. Health system and reform in Lebanon. Beirut: World Health Organization 

Eastern Mediterranean Regional Office and Lebanese Ministry of Public Health; 2005. 

81. Sen K, Mehio-Sibai A. Transnational capital and confessional politics: The paradox of 

the health care system in Lebanon. Int J Health Serv. 2004;34(3):527-51. 

https://doi.org/10.2190/6X2V-GE4T-9BQF-WYXB 

http://www.ecdc.europa.eu/en/news-events/antimicrobial-resistance-and-causes-non-prudent-use-antibiotics-human-medicine-results
http://www.ecdc.europa.eu/en/news-events/antimicrobial-resistance-and-causes-non-prudent-use-antibiotics-human-medicine-results
http://www.who.int/en/news-room/fact-sheets/detail/congenital-anomalies
http://uis.unesco.org/en/country/lb
http://uis.unesco.org/en/country/lb


Narmeen Mallah                                                                                                        References 
 

151 
 

82. Salti N, Chaaban J, Raad F. Health equity in Lebanon: a microeconomic analysis. Int J 

Equity Health. 2010;9:11. https://doi.org/10.1186/1475-9276-9-11 

83. Mouhieddine TH, Olleik Z, Itani MM, Kawtharani S, Nassar H, Hassoun R, et al. 

Assessing the Lebanese population for their knowledge, attitudes and practices of antibiotic 

usage. J Infect Public Health. 2015;8(1):20-31. https://doi.org/10.1016/j.jiph.2014.07.010 

84. Cheaito L, Azizi S, Saleh N, Salameh P. Assessment of self-medication in population 

buying antibiotics in pharmacies: a pilot study from Beirut and its suburbs. Int J Public Health. 

2014;59(2):319-27. https://doi.org/10.1007/s00038-013-0493-y 

85. Jamhour A, El-Kheir A, Salameh P, Hanna PA, Mansour H. Antibiotic knowledge and 

self-medication practices in a developing country: A cross-sectional study. Am J Infect Control. 

2017;45(4):384-8. https://doi.org/10.1016/j.ajic.2016.11.026 

86. World Health Organization. Country progress in the implementation of the global action 

plan on antimicrobial resistance: WHO, FAO and OIE global tripartite database.  2019 [21 April 

2021]; Available from:  

https://www.who.int/antimicrobial-resistance/global-action-plan/database/en/. 

87. Ministry of Public Health. Decision number 1/2636.  2015; Available from: 

https://www.moph.gov.lb/en/laws#/Laws/view/19. 

88. Yaacoub SG, Lahoud NA, Francis NJ, Rahme DW, Murr TH, Maison PF, et al. 

Antibiotic Prescribing Rate in Lebanese Community Pharmacies: A Nationwide Patient-

Simulated Study of Acute Bacterial Rhinosinusitis. J Epidemiol Glob Health. 2019;9(1):44-9. 

https://doi.org/10.2991/jegh.k.190305.001 

89. Ministerio de Sanidad Política Social e Igualdad. Real Decreto 1718/2010, de 17 de 

diciembre, sobre receta médica y órdenes de dispensación.  2010 [February 15, 2021]; Available 

from: https://www.boe.es/eli/es/rd/2010/12/17/1718. 

90. Zapata-Cachafeiro M, Pineiro-Lamas M, Guinovart MC, Lopez-Vazquez P, Vazquez-

Lago JM, Figueiras A. Magnitude and determinants of antibiotic dispensing without 

prescription in Spain: a simulated patient study. J Antimicrob Chemother. 2019;74(2):511-4. 

https://doi.org/10.1093/jac/dky440 

91. O'Brien C P. Benzodiazepine use, abuse, and dependence. J Clin Psychiatry. 2005;66 

Suppl 2:28-33.  

92. Silva K, Schrager SM, Kecojevic A, Lankenau SE. Factors associated with history of 

non-fatal overdose among young nonmedical users of prescription drugs. Drug Alcohol 

Depend. 2013;128(1-2):104-10. https://doi.org/10.1016/j.drugalcdep.2012.08.014 

93. National Institute on Drug Abuse. Benzodiazepines and Opioids.  2021 [21 April 2021]; 

Available from:  

https://www.drugabuse.gov/drug-topics/opioids/benzodiazepines-opioids#Reference. 

94. United Nations Office on Drugs and Crime (UNODC). World drug report 2019. Booklet 

3 Depressants. Booklet 3.  2019 [21 April 2021]; Available from: 

https://wdr.unodc.org/wdr2019/prelaunch/WDR19_Booklet_3_DEPRESSANTS.pdf. 

95. Substance Abuse and Mental Health Services Administration. Results from the 2010 

national survey on drug use and health: Summary of national findings.  2011 [(SMA) 11-4658]; 

Available from: http://store.samhsa.gov/home. 

96. Substance Abuse and Mental Health Services Administration. Prescription drug use and 

misuse in the United States: Results from the 2015 national Survey on drug use and health.  

2016; Available from: https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR2-

2015/NSDUH-FFR2-2015.htm. 

97. Novak SP, Hakansson A, Martinez-Raga J, Reimer J, Krotki K, Varughese S. 

Nonmedical use of prescription drugs in the European Union. BMC Psychiatry. 2016;16:274. 

https://doi.org/10.1186/s12888-016-0909-3 

http://www.who.int/antimicrobial-resistance/global-action-plan/database/en/
http://www.moph.gov.lb/en/laws#/Laws/view/19
http://www.boe.es/eli/es/rd/2010/12/17/1718
http://www.drugabuse.gov/drug-topics/opioids/benzodiazepines-opioids#Reference
http://store.samhsa.gov/home
http://www.samhsa.gov/data/sites/default/files/NSDUH-FFR2-2015/NSDUH-FFR2-2015.htm
http://www.samhsa.gov/data/sites/default/files/NSDUH-FFR2-2015/NSDUH-FFR2-2015.htm


Narmeen Mallah                                                                                                        References 
 

152 
 

98. Kokkevi A, Fotiou A, Arapaki A, Richardson C. Prevalence, patterns, and correlates of 

tranquilizer and sedative use among European adolescents. J Adolesc Health. 2008;43(6):584-

92. https://doi.org/10.1016/j.jadohealth.2008.05.001 

99. Garcia MAF, Olry de Labry Lima A, Ferrer Lopez I, Bermudez-Tamayo C. Analysis of 

changes in trends in the consumption rates of benzodiazepines and benzodiazepine-related 

drugs. J Pharm Policy Pract. 2018;11:1. https://doi.org/10.1186/s40545-017-0128-4 

100. Carrasco-Garrido P, Jimenez-Trujillo I, Hernandez-Barrera V, Garcia-Gomez-Heras S, 

Alonso-Fernandez N, Palacios-Cena D. Trends in the Misuse of Tranquilizers, Sedatives, and 

Sleeping Pills by Adolescents in Spain, 2004-2014. J Adolesc Health. 2018;63(6):709-16. 

https://doi.org/10.1016/j.jadohealth.2018.04.003 

101. Palacios-Cena D, Jimenez-Trujillo I, Hernandez-Barrera V, Lima Florencio L, 

Carrasco-Garrido P. Time trends in the co-use of cannabis and the misuse of tranquilizers, 

sedatives and sleeping pills among young adults in Spain between 2009 and 2015. Int J Environ 

Res Public Health. 2019;16(18). https://doi.org/10.3390/ijerph16183423 

102. Opaleye ES, Noto AR, Sanchez ZM, Amato TC, Locatelli DP, Gossop M, et al. 

Nonprescribed use of tranquilizers or sedatives by adolescents: a Brazilian national survey. 

BMC Public Health. 2013;13:499. https://doi.org/10.1186/1471-2458-13-499 

103. Tabatabaei SM, Behmanesh-Pour F, Salimi-Khorashad A, Zaboli M, Sargazi-Moakhar 

Z, Shaare-Mollashahi S. Substance abuse and its associated factors among pregnant women: A 

cross-sectional study in the Southeast of Iran. Addict Health. 2018;10(3):162-72. 

https://doi.org/10.22122/ahj.v10i3.209 

104. Babakhanian M, Sadeghi M, Mansoori N, Alam Mehrjerdi Z, Tabatabai M. Nonmedical 

abuse of benzodiazepines in opiate-dependent patients in tehran, iran. Iran J Psychiatry Behav 

Sci. 2012;6(1):62-7.  

105. Abbasi-Ghahramanloo A, Fotouhi A, Zeraati H, Rahimi-Movaghar A. Prescription 

drugs, alcohol, and illicit substance use and their correlations among medical sciences students 

in iran. Int J High Risk Behav Addict. 2015;4(1):e21945. https://doi.org/10.5812/ijhrba.21945 

106. Pan American Health Organization. Drug Use Epidemiology in Latin America and the 

Caribbean: A Public Health Approach2009. 

107. Karam EG, Ghandour LA, Maalouf WE, Yamout K, Salamoun MM. A rapid situation 

assessment (RSA) study of alcohol and drug use in Lebanon. J Med Liban. 2010;58(2):76-85.  

108. Day C. Benzodiazepines in combination with opioid pain relievers or alcohol: Greater 

risk of more serious ED visit outcomes2013. 

109. National Institute on Drug Abuse. Overdose death rates.  2021 [16 February 2021]; 

Available from: https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-

rates. 

110. Slavova S, Bunn TL, Talbert J. Drug overdose surveillance using hospital discharge 

data. Public Health Rep. 2014;129(5):437-45. https://doi.org/10.1177/003335491412900507 

111. Votaw VR, Geyer R, Rieselbach MM, McHugh RK. The epidemiology of 

benzodiazepine misuse: A systematic review. Drug Alcohol Depend. 2019;200:95-114. 

https://doi.org/10.1016/j.drugalcdep.2019.02.033 

112. Tahiri Z, Kellici S, Mone I, Shabani D, Qazimi M, Burazeri G. Prevalence and correlates 

of inappropriate use of benzodiazepines in Kosovo. Int J Clin Pharm. 2017;39(4):669-73. 

https://doi.org/10.1007/s11096-017-0486-7 

113. Lembke A, Papac J, Humphreys K. Our other prescription drug problem. N Engl J Med. 

2018;378(8):693-5. https://doi.org/10.1056/NEJMp1715050 

114. Carrasco-Garrido P, Hernandez-Barrera V, Jimenez-Trujillo I, Esteban-Hernandez J, 

Alvaro-Meca A, Lopez-de Andres A, et al. Time trend in psychotropic medication use in Spain: 

A nationwide population-based study. Int J Environ Res Public Health. 2016;13(12). 

https://doi.org/10.3390/ijerph13121177 

http://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
http://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates


Narmeen Mallah                                                                                                        References 
 

153 
 

115. Alzghoul BI, Abdullah NA. Pain management practices by nurses: An application of 

the Knowledge, Attitude and Practices (KAP) model. Glob J Health Sci. 2015;8(6):154-60. 

https://doi.org/10.5539/gjhs.v8n6p154 

116. Wendlandt R, Cowling BJ, Chen Y, Havers F, Shifflett P, Song Y, et al. Knowledge, 

attitudes and practices related to the influenza virus and vaccine among older adults in Eastern 

China. Vaccine. 2018;36(19):2673-82. https://doi.org/10.1016/j.vaccine.2018.03.052 

117. Ul Haq I, Mariyam Z, Li M, Huang X, Jiang P, Zeb F, et al. A comparative study of 

nutritional status, knowledge sttitude and practices (KAP) and dietary intake between 

international and Chinese students in Nanjing, China. Int J Environ Res Public Health. 

2018;15(9). https://doi.org/10.3390/ijerph15091910 

118. Kosiyaporn H, Chanvatik S, Issaramalai T, Kaewkhankhaeng W, Kulthanmanusorn A, 

Saengruang N, et al. Surveys of knowledge and awareness of antibiotic use and antimicrobial 

resistance in general population: A systematic review. PLoS One. 2020;15(1):e0227973. 

https://doi.org/10.1371/journal.pone.0227973 

119. Médcins du Monde. The KAP survey model (Knowledge, Attitudes, & Practices).  2011 

[15 February 2021]; Available from: 

https://www.medecinsdumonde.org/en/actualites/publications/2012/02/20/kap-survey-model-

knowledge-attitude-and-practices. 

120. World Health Organization (WHO)-Working group on Monitoring & Evaluation. 

Knowledge, Attitudes, and Practices (KAP) surveys during cholera vaccination campaigns: 

Guidance for oral cholera vaccine stockpile campaigns.  2014 [21 April 2021]; Available from: 

https://www.who.int/cholera/vaccines/kap_protocol.pdf. 

121. Alumran A, Hou XY, Sun J, Yousef AA, Hurst C. Assessing the construct validity and 

reliability of the Parental Perception on Antibiotics (PAPA) scales. BMC Public Health. 

2014;14:73. https://doi.org/10.1186/1471-2458-14-73 

122. Wun YT, Lam TP, Lam KF, Sun KS. Antibiotic use: do parents act differently for their 

children? Int J Clin Pract. 2012;66(12):1197-203. https://doi.org/10.1111/j.1742-

1241.2012.03013.x 

123. Manheimer DI, Davidson ST, Balter MB, Mellinger GD, Cisin IH, Parry HJ. Popular 

attitudes and beliefs about tranquilizers. Am J Psychiatry. 1973;130(11):1246-53. 

https://doi.org/10.1176/ajp.130.11.1246 

124. Clinthorne JK, Cisin IH, Balter MB, Mellinger GD, Uhlenhuth EH. Changes in popular 

attitudes and beliefs about tranquilizers. 1970-1979. Arch Gen Psychiatry. 1986;43(6):527-32. 

https://doi.org/10.1001/archpsyc.1986.01800060017003 

125. Ballais JL, Al Amrawy M, Al Dbiyat M, Charbel L, Geyer B, Mezedjri L. Handbook of 

the changing world language map: Springer, Cham; 2018. 

126. Lynn MR. Determination and quantification of content validity. Nurs Res. 

1986;35(6):382-5.  

127. McDowell. I, editor. Measuring Health. A guide to rating scales and questionnaires. . 

Third Edition. ed: Oxford. University Press.; 2006. 

128. Polit DF, Beck CT. The content validity index: are you sure you know what's being 

reported? Critique and recommendations. Res Nurs Health. 2006;29(5):489-97. 

https://doi.org/10.1002/nur.20147 

129. Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content validity? 

Appraisal and recommendations. Res Nurs Health. 2007;30(4):459-67. 

https://doi.org/10.1002/nur.20199 

130. DeVellis R.F., editor. Scale development: Theory and applications. Second Edition ed. 

California: SAGE Publications. Thousands Oaks; 2003. 

131. Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability. Psychol 

Bull. 1979;86(2):420-8. https://doi.org/10.1037//0033-2909.86.2.420 

http://www.medecinsdumonde.org/en/actualites/publications/2012/02/20/kap-survey-model-knowledge-attitude-and-practices
http://www.medecinsdumonde.org/en/actualites/publications/2012/02/20/kap-survey-model-knowledge-attitude-and-practices
http://www.who.int/cholera/vaccines/kap_protocol.pdf


Narmeen Mallah                                                                                                        References 
 

154 
 

132. Cicchetti DV, Sparrow SA. Developing criteria for establishing interrater reliability of 

specific items: applications to assessment of adaptive behavior. Am J Ment Defic. 

1981;86(2):127-37.  

133. Brown TA. Confirmatory factor analysis for applied research. Kenny DA, editor. New 

York: The Guilford Press; 2006. 

134. Little TD. Mean and Covariance Structures (MACS) Analyses of Cross-Cultural Data: 

Practical and Theoretical Issues. Multivariate Behav Res. 1997;32(1):53-76. 

https://doi.org/10.1207/s15327906mbr3201_3 

135. Little TD. Longitudinal Structural Equation Modeling. New York: The Guilford Press; 

2013. 

136. Vrieze SI. Model selection and psychological theory: a discussion of the differences 

between the Akaike information criterion (AIC) and the Bayesian information criterion (BIC). 

Psychol Methods. 2012;17(2):228-43. https://doi.org/10.1037/a0027127 

137. Ursachi G, Horodnic IA, Zait A. How reliable are measurement scales? External factors 

with indirect influence on reliability estimators. Procedia Economics and Finance. 

2015;20:679-86. https://doi.org/10.1016/S2212-5671(15)00123-9 

138. Taber KS. The use of Cronbach’s alpha when developing and reporting research 

instruments in science education. Research in Science Education volume. 2018;48:1273–96. 

https://doi.org/10.1007/s11165-016-9602-2 

139. Galesic M, Bosnjak M. Effects of questionnaire length on participation and indicators 

of response quality in a web survey. Public Opin Q. 2009;73:349–60. 

https://doi.org/10.1093/poq/nfp031 

140. Egleston BL, Miller SM, Meropol NJ. The impact of misclassification due to survey 

response fatigue on estimation and identifiability of treatment effects. Stat Med. 

2011;30(30):3560-72. https://doi.org/10.1002/sim.4377 

141. Rosenberg AR, Dussel V, Orellana L, Kang T, Geyer JR, Feudtner C, et al. What's 

missing in missing data? Omissions in survey responses among parents of children with 

advanced cancer. J Palliat Med. 2014;17(8):953-6. https://doi.org/10.1089/jpm.2013.0663 

142. Statistical Policy Working Paper 31. Measuring and Reporting Sources of Error in 

Surveys. Executive Office of the President of the United states.  2001 [21 April 2021]; 

Available from: 

https://www.oecd.org/sdd/measuringandreportingsourcesoferrorinsurveysintheunitedstates.ht

m. 

143. Greenland S. Modeling and variable selection in epidemiologic analysis. Am J Public 

Health. 1989;79(3):340-9. https://doi.org/10.2105/ajph.79.3.340 

144. Jannat-Khah DP, Unterbrink M, McNairy M, Pierre S, Fitzgerald DW, Pape J, et al. 

Treating loss-to-follow-up as a missing data problem: a case study using a longitudinal cohort 

of HIV-infected patients in Haiti. BMC Public Health. 2018;18(1):1269. 

https://doi.org/10.1186/s12889-018-6115-0 

145. Von Hippel PT. Regression with missing YS: An improved strategy for analyzing 

multiply imputed data. Sociological Methodology. 2007.  

https://doi.org/10.1111/j.1467-9531.2007.00180.x 

146. Kleinbaum DG, Kupper LL, Morgenstern H. Epidemiologic research: Principles and 

quantitative methods. New York: John Wiley & Sons; 1982. 

147. Wood S. Generalized additive models: An introduction with R. 2nd ed: Chapman and 

Hall/CRC; 2017. 

148. The World Bank. Metadata glossary.   [1 March 2021]; Available from: 

https://databank.worldbank.org/metadataglossary/world-development-

indicators/series/NY.ADJ.NNTY.CD. 

http://www.oecd.org/sdd/measuringandreportingsourcesoferrorinsurveysintheunitedstates.htm
http://www.oecd.org/sdd/measuringandreportingsourcesoferrorinsurveysintheunitedstates.htm


Narmeen Mallah                                                                                                        References 
 

155 
 

149. The World Bank. Price level ratio of PPP conversion factor (GDP) to market exchange 

rate.   [8 February 2021]; Available from: 

https://data.worldbank.org/indicator/PA.NUS.PPPC.RF?view=chart. 

150. The World Bank. GDP per capita, PPP (current international $).   [8 February  2021]; 

Available from: https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD. 

151. The World Bank. Adjusted net national income per capita (current US$).   [8 February 

2021]; Available from: https://data.worldbank.org/indicator/NY.ADJ.NNTY.PC.CD. 

152. The World Bank. World Bank country and lending groups, country classification.   [24 

February 2021]; Available from: 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-

lending-groups. 

153. World Health Organization. Countries.   [18 February 2021]; Available from: 

https://www.who.int/countries/. 

154. Modesti PA, Reboldi G, Cappuccio FP, Agyemang C, Remuzzi G, Rapi S, et al. 

Panethnic differences in blood pressure in Europe: A systematic review and meta-analysis. 

PLoS One. 2016;11(1):e0147601. https://doi.org/10.1371/journal.pone.0147601 

155. Orsini N. Weighted mixed-effects dose-response models for tables of correlated 

contrasts. The Stata Journal. 2021;In press.  

156. Crippa A, Discacciati A, Bottai M, Spiegelman D, Orsini N. One-stage dose-response 

meta-analysis for aggregated data. Stat Methods Med Res. 2019;28(5):1579-96. 

https://doi.org/10.1177/0962280218773122 

157. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a 

simple, graphical test. BMJ. 1997;315(7109):629-34. 

https://doi.org/10.1136/bmj.315.7109.629 

158. Duval S, Tweedie R. Trim and fill: A simple funnel-plot-based method of testing and 

adjusting for publication bias in meta-analysis. Biometrics. 2000;56(2):455-63. 

https://doi.org/10.1111/j.0006-341x.2000.00455.x 

159. De Sanctis V, Soliman AT, Daar S, Di Maio S, Elalaily R, Fiscina B, et al. Prevalence, 

attitude and practice of self-medication among adolescents and the paradigm of dysmenorrhea 

self-care management in different countries. Acta Biomed. 2020;91(1):182-92. 

https://doi.org/10.23750/abm.v91i1.9242 

160. Scholar Pro. Education system.   [20 March 2021]; Available from: 

https://www.scholaro.com/pro/Countries/China/Education-System. 

161. Khaing W, Vallibhakara SA, Attia J, McEvoy M, Thakkinstian A. Effects of education 

and income on cardiovascular outcomes: A systematic review and meta-analysis. Eur J Prev 

Cardiol. 2017;24(10):1032-42. https://doi.org/10.1177/2047487317705916 

162. Wells G, Shea, B., O'Connell, D., Peterson, J., Welch, V., Losos, M., & Tugwell, P. The 

Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-

analyses.  2000 [19 April 2021]; Available from: 

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp. 

163. Rothman KJ, Greenland S, Lash TL. Measure of effect and measures of association.  

Modern epidemiology. 3rd ed. Philadelphia: Lippincott, Williams and Wilkins; 2008. p. 61. 

164. Takkouche B, Cadarso-Suarez C, Spiegelman D. Evaluation of old and new tests of 

heterogeneity in epidemiologic meta-analysis. Am J Epidemiol. 1999;150(2):206-15. 

https://doi.org/10.1093/oxfordjournals.aje.a009981 

165. Torres KS, Ochoa A, Encalada D, Quizhpe A. Prevalence of self-medication with 

antibiotics in the urban parishes of the city of Cuenca, 2016-2017 [Prevalencia de la 

automedicacion con antibioticos en las parroquias urbanas de la ciudad de Cuenca, 2016-2017]. 

Archivos Venezolanos de Farmacología y Terapéutica. 2017;36(4):130-6.  

http://www.who.int/countries/
http://www.scholaro.com/pro/Countries/China/Education-System
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


Narmeen Mallah                                                                                                        References 
 

156 
 

166. Redzic L, Zalihic A. Self-medication with antibiotics in family practice in patients and 

parents [Samomedikacija antibioticima među pacijentima]. Croatian Journal of Infection 

[Infektološki glasnik]. 2018;38(3):69-73.  

167. Moktan D, Shehnaz SI. Factors driving self-medication with antimicrobials in Karaikal, 

Puducherry, India. J Pharmacol Pharmacother. 2021;11:64-71. 

https://doi.org/10.4103/jpp.JPP_21_20 

168. Chen J, Sidibi AM, Shen X, Dao K, Maiga A, Xie Y, et al. Lack of antibiotic knowledge 

and misuse of antibiotics by medical students in Mali: a cross-sectional study. Expert Rev Anti 

Infect Ther. 2020:1-8. https://doi.org/10.1080/14787210.2021.1857731 

169. Elmahi OKO, Balla SA, Khalil HA. Self-medication with antibiotics and its predictors 

among the population in Khartoum Locality, Khartoum State, Sudan in 2018. International 

Journal of Tropical Disease & Health. 2020;41(4):17-25. 

https://doi.org/10.9734/IJTDH/2020/v41i430267 

170. Mallah N, Badro DA, Figueiras A, Takkouche B. Association of knowledge and beliefs 

with the misuse of antibiotics in parents: A study in Beirut (Lebanon). PLoS One. 

2020;15(7):e0232464. https://doi.org/10.1371/journal.pone.0232464 

171. Nusair MB, Al-Azzam S, Alhamad H, Momani MY. The prevalence and patterns of 

self-medication with antibiotics in Jordan: A community-based study. Int J Clin Pract. 

2021;75(e13665). https://doi.org/10.1111/ijcp.13665 

172. Xu Y, Lu J, Sun C, Wang X, Hu YJ, Zhou X. A cross-sectional study of antibiotic 

misuse among Chinese children in developed and less developed provinces. J Infect Dev Ctries. 

2020;14(2):129-37. https://doi.org/10.3855/jidc.11938 

173. Ateshim Y, Bereket B, Major F, Emun Y, Woldai B, Pasha I, et al. Prevalence of self-

medication with antibiotics and associated factors in the community of Asmara, Eritrea: a 

descriptive cross sectional survey. BMC Public Health. 2019;19(1):726. 

https://doi.org/10.1186/s12889-019-7020-x 

174. Benameur T, Al-Bohassan H, Al-Aithan A, Al-Beladi A, Al-Ali H, Al-Omran H, et al. 

Knowledge, attitude, behaviour of the future healthcare professionals towards the self-

medication practice with antibiotics. J Infect Dev Ctries. 2019;13(1):56-66. 

https://doi.org/10.3855/jidc.10574 

175. Mate I, Come CE, Goncalves MP, Cliff J, Gudo ES. Knowledge, attitudes and practices 

regarding antibiotic use in Maputo City, Mozambique. PLoS One. 2019;14(8):e0221452. 

https://doi.org/10.1371/journal.pone.0221452 

176. Mukattasha TL, Alkhatatbeha MJ, Andrawosa S, Jaraba AS, AbuFarhab RK, Nusair 

MB. Parental self-medication of antibiotics for children in Jordan. JPHSR. 2019. 

https://doi.org/10.1111/jphs.12331 

177. Hu Y, Wang X, Tucker JD, Little P, Moore M, Fukuda K, et al. Knowledge, attitude, 

and practice with respect to antibiotic use among Chinese medical students: A multicentre 

cross-sectional study. Int J Environ Res Public Health. 2018;15(6). 

https://doi.org/10.3390/ijerph15061165 

178. Wang X, Lin L, Xuan Z, Li L, Zhou X. Keeping antibiotics at home promotes self-

medication with antibiotics among Chinese university students. Int J Environ Res Public 

Health. 2018;15(4). https://doi.org/10.3390/ijerph15040687 

179. Abdelrahman TM, Al Saeed MS, Karam RA, Alkhthami AM, Alswat OB, Alzahrani 

AA, et al. Misuse of antibiotics and antibiotic resistance: A public population-based health 

survey in al Taif- Saudi Arabia. WJPMR. 2017;3(2):54-62.  

180. Albawani SM, Hassan YB, Abd-Aziz N, Gnanasan S. Self-medication with antibiotics 

in Sana’a City, Yemen. Trop J Pharm Res. 2017;16(5):1195. 

 https://doi.org/10.4314/tjpr.v16i5.30 



Narmeen Mallah                                                                                                        References 
 

157 
 

181. Gebrekirstos NH, Workneh BD, Gebregiorgis YS, Misgina KH, Weldehaweria NB, 

Weldu MG, et al. Non-prescribed antimicrobial use and associated factors among customers in 

drug retail outlet in Central Zone of Tigray, northern Ethiopia: a cross-sectional study. 

Antimicrobial Resistance and Infection Control. 2017;6(70). https://doi.org/10.1186/s13756-

017-0227-7 

182. Gillani AH, Ji W, Hussain W, Imran A, Chang J, Yang C, et al. Antibiotic self-

medication among non-medical university students in Punjab, Pakistan: A cross-sectional 

survey. Int J Environ Res Public Health. 2017;14(10). https://doi.org/10.3390/ijerph14101152 

183. Hassali MA, Arief M, Saleem F, Khan MU, Ahmad A, Mariam W, et al. Assessment of 

attitudes and practices of young Malaysian adults about antibiotics use: a cross-sectional study. 

Pharm Pract (Granada). 2017;15(2):929. https://doi.org/10.18549/PharmPract.2017.02.929 

184. Kurniawan, Posangi J, Rampengan N. Association between public knowledge regarding 

antibiotics and self-medication with antibiotics in Teling Atas Community Health Center, East 

Indonesia. Med J Indones. 2017;25:62–9. https://doi.org/10.13181/mji.v26i1.1589 

185. Nuñez M, Tresierra-Ayalab M, Gil-Olivares F. Antibiotic self-medication in university 

students from Trujillo, Peru. Medicina Universitaria. 2017;18(73):205-9. 

https://doi.org/10.1016/j.rmu.2016.10.003 

186. Aleem MA, Rahman M, Ishfaq M, Mehmood K, Ahmed SS. Determinants of antibiotics 

misuse by the parents in children: A survey from Northern Region of Saudi Arabia. Bangladesh 

J Child Health. 2016;40(2):64-71.  

187. Bilal M, Haseeb A, Khan MH, Arshad MH, Ladak AA, Niazi SK, et al. Self-medication 

with antibiotics among people dwelling in rural areas of Sindh. J Clin Diagn Res. 

2016;10(5):OC08-13. https://doi.org/10.7860/JCDR/2016/18294.7730 

188. Zhu X, Pan H, Yang Z, Cui B, Zhang D, Ba-Thein W. Self-medication practices with 

antibiotics among Chinese university students. Public Health. 2016;130:78-83. 

https://doi.org/10.1016/j.puhe.2015.04.005 

189. Ding L, Sun Q, Sun W, Du Y, Li Y, Bian X, et al. Antibiotic use in rural China: a cross-

sectional survey of knowledge, attitudes and self-reported practices among caregivers in 

Shandong province. BMC Infect Dis. 2015;15:576. https://doi.org/10.1186/s12879-015-1323-

z 

190. Gebeyehu E, Bantie L, Azage M. Inappropriate use of antibiotics and its associated 

factors among urban and rural communities of Bahir Dar City administration, Northwest 

Ethiopia. PLoS One. 2015;10(9):e0138179. https://doi.org/10.1371/journal.pone.0138179 

191. Yousif MA, Abubaker IE. Prevalence, determinants and practices of self-medication 

with antibiotics – a population based survey in Taif, Kingdom of Saudi Aarabiaksa. Int J Res 

Pharm Sci. 2015;5(2):51-6.  

192. Eticha T, Araya H, Alemayehu A, Solomon G, Ali D. Prevalence and predictors of 

selfmedication with antibiotics among Adi-haqi Campus students of Mekelle University, 

Ethiopia. IJPSR. 2014;5(10).  

193. Hu J, Wang Z. In-home antibiotic storage among Australian Chinese migrants. Int J 

Infect Dis. 2014;26:103-6. https://doi.org/10.1016/j.ijid.2014.04.017 

194. Lv B, Zhou Z, Xu G, Yang D, Wu L, Shen Q, et al. Knowledge, attitudes and practices 

concerning self-medication with antibiotics among university students in western China. Trop 

Med Int Health. 2014;19(7):769-79. https://doi.org/10.1111/tmi.12322 

195. Mihretie TM. Self-Medication practices with antibiotics among urban dwellers of Bahir 

Dar Town, North West Ethiopia. Addis Ababa: Addis Ababa University; 2014. 

196. Shah SJ, Ahmad H, Rehan RB, Najeeb S, Mumtaz M, Jilani MH, et al. Self-medication 

with antibiotics among non-medical university students of Karachi: a cross-sectional study. 

BMC Pharmacol Toxicol. 2014;15:74. https://doi.org/10.1186/2050-6511-15-74 



Narmeen Mallah                                                                                                        References 
 

158 
 

197. Abobotain AH, Sheerah HA, Alotaibi FN, Joury AU, Mishiddi RM, Siddiqui AR, et al. 

Socio-demographic determinants of antibiotic misuse in children. A survey from the central 

region of Saudi Arabia. Saudi Med J. 2013;34(8):832-40. https://doi.org/20130163 

198. Widayati A, Suryawati S, de Crespigny C, Hiller JE. Self medication with antibiotics in 

Yogyakarta City Indonesia: a cross sectional population-based survey. BMC Res Notes. 

2011;4:491. https://doi.org/10.1186/1756-0500-4-491 

199. Hadi U, Duerink DO, Lestari ES, Nagelkerke NJ, Werter S, Keuter M, et al. Survey of 

antibiotic use of individuals visiting public healthcare facilities in Indonesia. Int J Infect Dis. 

2008;12(6):622-9. https://doi.org/10.1016/j.ijid.2008.01.002 

200. Al-Azzam SI, Al-Husein BA, Alzoubi F, Masadeh MM, Al-Horani MA. Self-

medication with antibiotics in Jordanian population. Int J Occup Med Environ Health. 

2007;20(4):373-80. https://doi.org/10.2478/v10001-007-0038-9 

201. Sawair FA, Baqain ZH, Abu Karaky A, Abu Eid R. Assessment of self-medication of 

antibiotics in a Jordanian population. Med Princ Pract. 2009;18(1):21-5. 

https://doi.org/10.1159/000163041 

202. Ivanovska V, Zdravkovska M, Bosevska G, Angelovska B. Antibiotics for upper 

respiratory infections: public knowledge, beliefs and self-medication in the Republic of 

Macedonia. Pril (Makedon Akad Nauk Umet Odd Med Nauki). 2013;34(2):59-70.  

203. Parimi N, Pinto Pereira LM, Prabhakar P. The general public's perceptions and use of 

antimicrobials in Trinidad and Tobago. Rev Panam Salud Publica. 2002;12(1):11-8. 

https://doi.org/10.1590/s1020-49892002000700003 

204. Grosso G, Marventano S, Ferranti R, Mistretta A. Pattern of antibiotic use in the 

community: nuon-adherence and self-prescription rates in an Italian urban population. Mol Med 

Rep. 2012;5(5):1305-10. https://doi.org/10.3892/mmr.2012.818 

205. Akici A, Mollahaliloglu S, Donertas B, Ozgulcu S, Alkan A, Filiz Basaran N. Patients' 

attitudes and knowledge about drug use: a survey in Turkish family healthcare centres and state 

hospitals. Turk J Med Sci. 2017;47(5):1472-81. https://doi.org/10.3906/sag-1608-29 

206. Mistretta A, Grosso G, Contarino F, Sciacca S. L'abuso di farmaci nella comunita: 

fattori che influenzano i pazienti ad autoprescrivere gli antibiotici. [Drug misuse in the 

community: factors which influence patients to self-prescribe antibiotics]. Ann Ig. 

2008;20(3):287-95.  

207. Ecker L, Ochoa TJ, Vargas M, Del Valle LJ, Ruiz J. Factors affecting caregivers' use of 

antibiotics available without a prescription in Peru. Pediatrics. 2013;131(6):e1771-9. 

https://doi.org/10.1542/peds.2012-1970 

208. Vásquez CSE, Landívar, C.D.J., Astudillo, C.A.J.,. Prevalencia de automedicación con 

antibióticos y factores asociados, en adultos mayores en el área urbana del cantón cuenca, 2013-

2014. Cuenca, Ecuador: University of Cuenca; 2014. 

209. Afari-Asiedu S, Oppong FB, Tostmann A, Ali Abdulai M, Boamah-Kaali E, Gyaase S, 

et al. Determinants of inappropriate antibiotics use in rural central Ghana using a mixed 

methods approach. Front Public Health. 2020;8:90. https://doi.org/10.3389/fpubh.2020.00090 

210. Ho J, Taylor DM, Cabalag MS, Ugoni A, Yeoh M. Factors that impact on emergency 

department patient compliance with antibiotic regimens. Emerg Med J. 2010;27(11):815-20. 

https://doi.org/10.1136/emj.2009.081984 

211. Bianco A, Licata F, Zucco R, Papadopoli R, Pavia M. Knowledge and practices 

regarding antibiotics use: Findings from a cross-sectional survey among Italian adults. Evol 

Med Public Health. 2020;2020(1):129-38. https://doi.org/10.1093/emph/eoaa028 

212. Hallit S, Zahreddine L, Saleh N, Shakaroun S, Lahoud N. Practice of parents and 

pharmacists regarding antibiotics use in pediatrics: A 2017 cross-sectional study in Lebanese 

community pharmacies. J Eval Clin Pract. 2020;26(1):181-9. https://doi.org/10.1111/jep.13165 



Narmeen Mallah                                                                                                        References 
 

159 
 

213. Shah S, Abbas, G., ur Rehman, A., Chanuhdary, Z., Ja Ved, S., Aslam, A., Shah, A.M., 

Rashid Khan, M.,  Kazmi, A., Noureen, S.,. Exploring the knowledge and self-prescription with 

antibiotics in Punjab, Pakistan. Latin American Journal of Pharmacy. 2020;39(5):869-73.  

214. Elong Ekambi GA, Okalla Ebongue C, Penda IC, Nnanga Nga E, Mpondo Mpondo E, 

Eboumbou Moukoko CE. Knowledge, practices and attitudes on antibiotics use in Cameroon: 

Self-medication and prescription survey among children, adolescents and adults in private 

pharmacies. PLoS One. 2019;14(2):e0212875. https://doi.org/10.1371/journal.pone.0212875 

215. Rajendran A, Kulirankal KG, Rakesh PS, George S. Prevalence and pattern of antibiotic 

self-medication practice in an urban population of Kerala, India: A cross-sectional study. Indian 

J Community Med. 2019;44(Suppl 1):S42-S5. https://doi.org/10.4103/ijcm.IJCM_33_19 

216. Voidazan S, Moldovan G, Voidazan L, Zazgyva A, Moldovan H. Knowledge, Attitudes 

And Practices Regarding The Use Of Antibiotics. Study On The General Population Of Mures 

County, Romania. Infect Drug Resist. 2019;12:3385-96. https://doi.org/10.2147/IDR.S214574 

217. Adisa R, Orherhe OM, Fakeye TO. Evaluation of antibiotic prescriptions and use in 

under-five children in Ibadan, SouthWestern Nigeria. Afr Health Sci. 2018;18(4):1189-201. 

https://doi.org/10.4314/ahs.v18i4.40 

218. Al-Qahtani MA, Amin HS, Al-Qahtani AA, Alshahrani AM, Alghamdi HA, Althwayee 

MS, et al. Self-medication with Antibiotics in a primary care setting in King Khalid University 

Hospital, Riyadh, Saudi Arabia. J Family Community Med. 2018;25(2):95-101. 

https://doi.org/10.4103/jfcm.JFCM_124_17 

219. Chang J, Lv B, Zhu S, Yu J, Zhang Y, Ye D, et al. Non-prescription use of antibiotics 

among children in urban China: a cross-sectional survey of knowledge, attitudes, and practices. 

Expert Rev Anti Infect Ther. 2018;16(2):163-72. 

https://doi.org/10.1080/14787210.2018.1425616 

220. Cheng J, Coope, C., Chai, J., Oliver, I., Kessel, A., Wang, D, Sun, Y.,. Knowledge and 

behaviors in relation to antibiotic use among rural residents in Anhui, China. 

Pharmacoepidemiol Drug Saf 2018;27:652–9. https://doi.org/10.1002/pds.4429 

221. Dar-Odeh SN, Othman, M.B., Bahabri, H.R., Alnazzaw, A.A., Borzangy, S.S., Fadel, 

T.H., Alolayan, B.A., Abu-Hammad, A.O.,. Antibiotic self-medication for oral conditions: 

characteristics and associated factor. Pesquisa Brasileira em Odontopediatria e Clinica 

Integrada. 2018;18(1):e3890. https://doi.org/10.4034/PBOCI.2018.181.27 

222. Horumpende PG, Said SH, Mazuguni FS, Antony ML, Kumburu HH, Sonda TB, et al. 

Prevalence, determinants and knowledge of antibacterial self-medication: A cross sectional 

study in North-eastern Tanzania. PLoS One. 2018;13(10):e0206623. 

https://doi.org/10.1371/journal.pone.0206623 

223. Ngu RC, Feteh VF, Kika BT, F EKN, Ayeah CM, Chifor T, et al. Prevalence and 

determinants of antibiotic self-medication among adult patients with respiratory tract infections 

in the Mboppi Baptist Hospital, Douala, Cameroon: A cross-sectional study. Diseases. 

2018;6(2). https://doi.org/10.3390/diseases6020049 

224. Abdulraheem SI, Adegboye, A., Fatiregun, A.A.,. Self-medication with antibiotics: 

Empirical evidence from a Nigerian rural population. British Journal of Pharmaceutical 

Research. 2016;11(5):1-13. https://doi.org/10.9734/BJPR/2016/25268 

225. Al Rasheed A, Yagoub U, Alkhashan H, Abdelhay O, Alawwad A, Al Aboud A, et al. 

Prevalence and predictors of self-medication with antibiotics in Al Wazarat Health Center, 

Riyadh City, KSA. Biomed Res Int. 2016;2016:3916874. 

https://doi.org/10.1155/2016/3916874 

226. Nigigi KC. Self medication with antibiotics prior to seeking treatment among adult 

patients attending outpatient department at Gatundu Sub-county Hospital, Kiambu county, 

Kenya: Kenyatta University; 2016. 



Narmeen Mallah                                                                                                        References 
 

160 
 

227. Kusturica MP, Tomic Z, Bukumiric Z, Horvat O, Pavlovic N, Mikov M, et al. 

Antibiotics in serbian households: A source of potential health and environmental threats? Cent 

Eur J Public Health. 2015;23(2):114-8. https://doi.org/10.21101/cejph.a4093 

228. Ramalhinho I, Cordeiro C, Cavaco A, Cabrita J. Assessing determinants of self-

medication with antibiotics among Portuguese people in the Algarve Region. Int J Clin Pharm. 

2014;36(5):1039-47. https://doi.org/10.1007/s11096-014-9992-z 

229. Yu M, Zhao G, Stalsby Lundborg C, Zhu Y, Zhao Q, Xu B. Knowledge, attitudes, and 

practices of parents in rural China on the use of antibiotics in children: a cross-sectional study. 

BMC Infect Dis. 2014;14:112. https://doi.org/10.1186/1471-2334-14-112 

230. Ekwochi U, Chinawa JM, Obi I, Obu HA, Agwu S. Use and/or misuse of antibiotics in 

management of diarrhea among children in Enugu, Southeast Nigeria. J Trop Pediatr. 

2013;59(4):314-6. https://doi.org/10.1093/tropej/fmt016 

231. Khalil H, Abdullah, W., Khawaja, N., AlSalem, A., AlHarbi, S., Bin Salleeh, H., Shah, 

H.A.,. Self-prescribed antibiotics by Saudi patients as a routine self-management of dental 

problems. Life Science Journal. 2013;10(4):1939-42.  

232. Moradi M, Shahraki HS, Rezayee M, Verdi M. Compliance with antimicrobial therapy: 

Evaluating the related factors. J Pharm Care. 2013;1(2):60-4.  

233. Elberry AA, Shaik, A., Al-Marzouki, J., Fadul, R. Evaluation of non-prescribed 

antibiotic use among children with upper respiratory tract infection. Int Res J Pharm Pharmacol. 

2012;26:147-52.  

234. Clark DV, Ismayilov A, Bakhishova S, Hajiyev H, Nuriyev T, Piraliyev S, et al. Under-

utilization of health care services for infectious diseases syndromes in rural Azerbaijan: a cross-

sectional study. BMC Health Serv Res. 2011;11:32. https://doi.org/10.1186/1472-6963-11-32 

235. Barah F, Goncalves V. Antibiotic use and knowledge in the community in Kalamoon, 

Syrian Arab Republic: a cross-sectional study. East Mediterr Health J. 2010;16(5):516-21.  

236. Landers TF, Ferng YH, McLoughlin JW, Barrett AE, Larson E. Antibiotic 

identification, use, and self-medication for respiratory illnesses among urban Latinos. J Am 

Acad Nurse Pract. 2010;22(9):488-95. https://doi.org/10.1111/j.1745-7599.2010.00539.x 

237. Sawalha A. Extent of storage and wastage of antibacterial agents in Palestinian 

households. Pharm World Sci. 2010;32(4):530-5. https://doi.org/10.1007/s11096-010-9404-y 

238. Togoobaatar G, Ikeda N, Ali M, Sonomjamts M, Dashdemberel S, Mori R, et al. Survey 

of non-prescribed use of antibiotics for children in an urban community in Mongolia. Bull 

World Health Organ. 2010;88(12):930-6. https://doi.org/10.2471/BLT.10.079004 

239. Abasaeed A, Vlcek J, Abuelkhair M, Kubena A. Self-medication with antibiotics by the 

community of Abu Dhabi Emirate, United Arab Emirates. J Infect Dev Ctries. 2009;3(7):491-

7. https://doi.org/10.3855/jidc.466 

240. Bi P, Tong S, Parton KA. Family self-medication and antibiotics abuse for children and 

juveniles in a Chinese city. Soc Sci Med. 2000;50(10):1445-50. https://doi.org/10.1016/s0277-

9536(99)00304-4 

241. Saradamma RD, Higginbotham N, Nichter M. Social factors influencing the acquisition 

of antibiotics without prescription in Kerala State, south India. Soc Sci Med. 2000;50(6):891-

903. https://doi.org/10.1016/s0277-9536(99)00380-9 

242. Czeizel AE, Rockenbauer M, Olsen J, Sorensen HT. A case-control teratological study 

of spiramycin, roxithromycin, oleandomycin and josamycin. Acta Obstet Gynecol Scand. 

2000;79(3):234-7.  

243. Czeizel AE, Rockenbauer M, Sorensen HT, Olsen J. A population-based case-control 

teratologic study of oral erythromycin treatment during pregnancy. Reprod Toxicol. 

1999;13(6):531-6.  



Narmeen Mallah                                                                                                        References 
 

161 
 

244. Muanda FT, Sheehy O, Berard A. Use of antibiotics during pregnancy and the risk of 

major congenital malformations: a population based cohort study. Br J Clin Pharmacol. 

2017;83(11):2557-71. https://doi.org/10.1111/bcp.13364 

245. Lê Nguyên T, Araujo M, Hurault-Delarue C, Lacroix I, Damase-Michel C, A S. 

Teratogenic risk of macrolides during the first trimester of pregnancy: a study with two 

complementary approaches within the efemeris database. Clinical Therapeutics. 

2017;39(8):Sup: e11-e2.  

246. Kallen B, Danielsson BR. Fetal safety of erythromycin. An update of Swedish data. Eur 

J Clin Pharmacol. 2014;70(3):355-60. https://doi.org/10.1007/s00228-013-1624-3 

247. Dinur B, A., Koren G, Matok I, Wiznitzer A, Uziel E, Gorodischer R, et al. Fetal safety 

of macrolides. Antimicrob Agents Chemother. 2013;57(7):3307-11. 

https://doi.org/10.1128/AAC.01691-12 

248. Bar-Oz B, Weber-Schoendorfer C, Berlin M, Clementi M, Di Gianantonio E, de Vries 

L, et al. The outcomes of pregnancy in women exposed to the new macrolides in the first 

trimester: a prospective, multicentre, observational study. Drug Saf. 2012;35(7):589-98. 

https://doi.org/10.2165/11630920-000000000-00000 

249. Romoren M, Lindbaek M, Nordeng H. Pregnancy outcome after gestational exposure 

to erythromycin - a population-based register study from Norway. Br J Clin Pharmacol. 

2012;74(6):1053-62. https://doi.org/10.1111/j.1365-2125.2012.04286.x 

250. Cooper WO, Hernandez-Diaz S, Arbogast PG, Dudley JA, Dyer SM, Gideon PS, et al. 

Antibiotics potentially used in response to bioterrorism and the risk of major congenital 

malformations. Paediatr Perinat Epidemiol. 2009;23(1):18-28. https://doi.org/10.1111/j.1365-

3016.2008.00978.x 

251. Bar-Oz B, Diav-Citrin O, Shechtman S, Tellem R, Arnon J, Francetic I, et al. Pregnancy 

outcome after gestational exposure to the new macrolides: a prospective multi-center 

observational study. Eur J Obstet Gynecol Reprod Biol. 2008;141(1):31-4. 

https://doi.org/10.1016/j.ejogrb.2008.07.008 

252. Chun JY, Han JY, Ahn HK, Choi JS, Koong MK, Nava-Ocampo AA, et al. Fetal 

outcome following roxithromycin exposure in early pregnancy. J Matern Fetal Neonatal Med. 

2006;19(3):189-92. https://doi.org/10.1080/14767050500439657 

253. Sarkar M, Woodland C, Koren G, Einarson AR. Pregnancy outcome following 

gestational exposure to azithromycin. BMC Pregnancy Childbirth. 2006;6:18. 

https://doi.org/10.1186/1471-2393-6-18 

254. Wolfgang P, Schloemp S, Sterzik K, Stoz F, editors. Does roxithromycin affect embryo 

development? . 33rd Annual Conference of the European Teratology Society; 2005; The 

Netherlands: Reproductive Toxicology. 

255. Cooper WO, Griffin MR, Arbogast P, Hickson GB, Gautam S, Ray WA. Very early 

exposure to erythromycin and infantile hypertrophic pyloric stenosis. Arch Pediatr Adolesc 

Med. 2002;156(7):647-50.  

256. Mahon BE, Rosenman MB, Kleiman MB. Maternal and infant use of erythromycin and 

other macrolide antibiotics as risk factors for infantile hypertrophic pyloric stenosis. J Pediatr. 

2001;139(3):380-4. https://doi.org/10.1067/mpd.2001.117577 

257. Einarson A, Phillips E, Mawji F, D'Alimonte D, Schick B, Addis A, et al. A prospective 

controlled multicentre study of clarithromycin in pregnancy. Am J Perinatol. 1998;15(9):523-

5. https://doi.org/10.1055/s-2007-994053 

258. Wilton LV, Pearce GL, Martin RM, Mackay FJ, Mann RD. The outcomes of pregnancy 

in women exposed to newly marketed drugs in general practice in England. Br J Obstet 

Gynaecol. 1998;105(8):882-9.  

259. Lin KJ, Mitchell AA, Yau WP, Louik C, Hernandez-Diaz S. Safety of macrolides during 

pregnancy. Am J Obstet Gynecol. 2013;208(3):221 e1-8. 



Narmeen Mallah                                                                                                        References 
 

162 
 

https://doi.org/10.1016/j.ajog.2012.12.023 

260. Tavakol M, Dennick R. Making sense of Cronbach's alpha. Int J Med Educ. 2011;2:53-

5. https://doi.org/10.5116/ijme.4dfb.8dfd 

261. Mehta S, Bastero-Caballero RF, Sun Y, Zhu R, Murphy DK, Hardas B, et al. 

Performance of intraclass correlation coefficient (ICC) as a reliability index under various 

distributions in scale reliability studies. Stat Med. 2018;37(18):2734-52. 

https://doi.org/10.1002/sim.7679 

262. Kline RB. Principles and Practice of Structural Equation Modeling. New York: The 

Guilford Press; 2015. 

263. Brown MT, Bussell J, Dutta S, Davis K, Strong S, Mathew S. Medication adherence: 

Truth and consequences. Am J Med Sci. 2016;351(4):387-99. 

https://doi.org/10.1016/j.amjms.2016.01.010 

264. Chandra S, Mohammadnezhad, M., Ward, P. Trust and communication in a doctor–

patient relationship: A literature review. Healthc Commun. 2018;3(36). 

https://doi.org/10.4172/2472-1654.100146 

265. Revilla M, Ochoa C. Ideal and maximum length for a web survey. Int J Mark Res. 

2017;59:557-65.  

266. Burchell B, Marsh C. The effect of questionnaire length on survey response. Qual 

Quant. 1992;26:233–44. https://doi.org/10.1007/BF00172427 

267. Edwards P, Roberts, I., Clarke, M., DiGuiseppi, C., Pratap, S., Wentz, R., Kwan, I. 

Increasing response rates to postal questionnaires: Systematic review. BMJ. 2003;324(1183). 

https://doi.org/10.1136/bmj.324.7347.1183 

268. Security Council Report (SCR). Chronology of events. Lebanon.  2019 [21 April 2021]; 

Available from: https://www.securitycouncilreport.org/chronology/lebanon.php. 

269. Rougemont-Bucking A, Grazioli VS, Marmet S, Daeppen JB, Lemoine M, Gmel G, et 

al. Non-medical use of prescription drugs by young men: impact of potentially traumatic events 

and of social-environmental stressors. Eur J Psychotraumatol. 2018;9(1):1468706. 

https://doi.org/10.1080/20008198.2018.1468706 

270. Navarro-Mateu F, Tormo MJ, Salmeron D, Vilagut G, Navarro C, Ruiz-Merino G, et 

al. Prevalence of mental disorders in the South-East of Spain, one of the European regions most 

affected by the economic crisis: The Cross-Sectional PEGASUS-Murcia Project. PLoS One. 

2015;10(9):e0137293. https://doi.org/10.1371/journal.pone.0137293 

271. Batic-Mujanovic O, Poric S, Pranjic N, Ramic E, Alibasic E, Karic E. Influence of 

unemployment on mental health of the working age population. Mater Sociomed. 

2017;29(2):92-6. https://doi.org/10.5455/msm.2017.29.92-96 

272. Lipari R, Williams, MR., Copello, EAP., Pemberton, MR. . CBHSQ Data Review. 

Rockville (MD): Substance Abuse and Mental Health Services Administration (US); 2012-. 

Risk and Protective Factors and Estimates of Substance Use Initiation: Results from the 2015 

National Survey on Drug Use and Health. .  2016; Available from: 

 https://www.ncbi.nlm.nih.gov/books/NBK500457/. 

273. Weyandt LL, Janusis G, Wilson KG, Verdi G, Paquin G, Lopes J, et al. Nonmedical 

prescription stimulant use among a sample of college students: relationship with psychological 

variables. J Atten Disord. 2009;13(3):284-96. https://doi.org/10.1177/1087054709342212 

274. Quintero G, Peterson, J., Young, B. An exploratory study of socio-cultural factors 

contributing to prescription drug misuse among college students. Journal of Drug Issues. 

2006;36(4):903-32. https://doi.org/10.1177/002204260603600407 

275. Gillespie NA, Neale, MC., Kendler, KS. Pathways to cannabis abuse: a multi-stage 

model from cannabis availability, cannabis initiation and progression to abuse. Addiction. 

2009;104(3):430-8. https://doi.org/10.1111/j.1360-0443.2008.02456.x 

http://www.securitycouncilreport.org/chronology/lebanon.php
http://www.ncbi.nlm.nih.gov/books/NBK500457/


Narmeen Mallah                                                                                                        References 
 

163 
 

276. Gras M, Champel V, Masmoudi K, Liabeuf S. Self-medication practices and their 

characteristics among French university students. Therapie. 2020;75(5):419-28. 

https://doi.org/10.1016/j.therap.2020.02.019 

277. Wills TA, Vaccaro D, McNamara G, Hirky AE. Escalated substance use: a longitudinal 

grouping analysis from early to middle adolescence. J Abnorm Psychol. 1996;105(2):166-80. 

https://doi.org/10.1037//0021-843x.105.2.166 

278. Khalifeh M, Moore, N., Salameh, P. Social knowledge and attitude toward over-the-

counter drug use. American Journal of Clinical Medicine Research. 2018;6(2):35-40. 

https://doi.org/10.12691/ajcmr-6-2-3 

279. Zahreddine L, Hallit S, Shakaroun S, Al-Hajje A, Awada S, Lahoud N. Knowledge of 

pharmacists and parents towards antibiotic use in pediatrics: a cross-sectional study in Lebanon. 

Pharm Pract (Granada). 2018;16(3):1194. https://doi.org/10.18549/PharmPract.2018.03.1194 

280. Farah R, Lahoud N, Salameh P, Saleh N. Antibiotic dispensation by Lebanese 

pharmacists: a comparison of higher and lower socio-economic levels. J Infect Public Health. 

2015;8(1):37-46. https://doi.org/10.1016/j.jiph.2014.07.003 

281. Linden M, Gothe H. Specialty training and the personal use of benzodiazepines by 

physicians affect their proneness to prescribe tranquilizers. Pharmacopsychiatry. 

1998;31(2):42-7. https://doi.org/10.1055/s-2007-979297 

282. Niclos G, Olivar T, Rodilla V. Factors associated with self-medication in Spain: a cross-

sectional study in different age groups. Int J Pharm Pract. 2018;26(3):258-66. 

 https://doi.org/10.1111/ijpp.12387 

283. Mainous AG, 3rd, Baker R, Love MM, Gray DP, Gill JM. Continuity of care and trust 

in one's physician: evidence from primary care in the United States and the United Kingdom. 

Fam Med. 2001;33(1):22-7.  

284. Garrido MM, Boockvar KS. Perceived symptom targets of antidepressants, anxiolytics, 

and sedatives: the search for modifiable factors that improve adherence. J Behav Health Serv 

Res. 2014;41(4):529-38. https://doi.org/10.1007/s11414-013-9342-2 

285. Julius RJ, Novitsky MA, Jr., Dubin WR. Medication adherence: a review of the 

literature and implications for clinical practice. J Psychiatr Pract. 2009;15(1):34-44. 

https://doi.org/10.1097/01.pra.0000344917.43780.77 

286. Rudisill TM, Zhu M, Kelley GA, Pilkerton C, Rudisill BR. Medication use and the risk 

of motor vehicle collisions among licensed drivers: A systematic review. Accid Anal Prev. 

2016;96:255-70. https://doi.org/0.1016/j.aap.2016.08.001 

287. de las Cuevas C, Sanz E, de la Fuente J. Benzodiazepines: more "behavioural" addiction 

than dependence. Psychopharmacology (Berl). 2003;167(3):297-303. 

https://doi.org/10.1007/s00213-002-1376-8 

288. Lader M. Benzodiazepines revisited--will we ever learn? Addiction. 

2011;106(12):2086-109. https://doi.org/10.1111/j.1360-0443.2011.03563.x 

289. Luscher C, Ungless MA. The mechanistic classification of addictive drugs. PLoS Med. 

2006;3(11):e437. https://doi.org/10.1371/journal.pmed.0030437 

290. Saal D, Dong Y, Bonci A, Malenka RC. Drugs of abuse and stress trigger a common 

synaptic adaptation in dopamine neurons. Neuron. 2003;37(4):577-82. 

https://doi.org/10.1016/s0896-6273(03)00021-7 

291. Tan KR, Brown M, Labouebe G, Yvon C, Creton C, Fritschy JM, et al. Neural bases 

for addictive properties of benzodiazepines. Nature. 2010;463(7282):769-74. 

https://doi.org/10.1038/nature08758 

292. O'Laughlin KD, Martin MJ, Ferrer E. Cross-sectional analysis of longitudinal mediation 

processes. Multivariate Behav Res. 2018;53(3):375-402. 

 https://doi.org/10.1080/00273171.2018.1454822 



Narmeen Mallah                                                                                                        References 
 

164 
 

293. Skoog I. Psychiatric epidemiology of old age: the H70 study--the NAPE lecture 2003. 

Acta Psychiatr Scand. 2004;109(1):4-18. https://doi.org/10.1046/j.1600-0447.2003.00260.x 

294. Telford RD, Cunningham RB, Shaw JE, Dunstan DW, Lafferty AR, Reynolds GJ, et al. 

Contrasting longitudinal and cross-sectional relationships between insulin resistance and 

percentage of body fat, fitness, and physical activity in children-the LOOK study. Pediatr 

Diabetes. 2009;10(8):500-7. https://doi.org/10.1111/j.1399-5448.2009.00513.x 

295. Metter EJ, Lynch N, Conwit R, Lindle R, Tobin J, Hurley B. Muscle quality and age: 

cross-sectional and longitudinal comparisons. J Gerontol A Biol Sci Med Sci. 

1999;54(5):B207-18. https://doi.org/10.1093/gerona/54.5.b207 

296. Mallah N, Figueiras A, Takkouche B. Comparison of longitudinal and cross-sectional 

approaches in studies about knowledge, attitude and practices related to antibiotic misuse. Drug 

Saf. 2021. https://doi.org/10.1007/s40264-021-01075-x 

297. Kraemer HC, Yesavage JA, Taylor JL, Kupfer D. How can we learn about 

developmental processes from cross-sectional studies, or can we? Am J Psychiatry. 

2000;157(2):163-71. https://doi.org/10.1176/appi.ajp.157.2.163 

298. Rothman KJ. Types of epidemiologic study. In: Little Brown & Co, editor. Modern 

epidemiology. Boston/Toronto1986. p. 51-5. 

299. Vesely S, Klockner CA. Social desirability in environmental psychology research: 

Three meta-analyses. Front Psychol. 2020;11:1395. https://doi.org/10.3389/fpsyg.2020.01395 

300. Hernan MA, Hernandez-Diaz S, Robins JM. A structural approach to selection bias. 

Epidemiology. 2004;15(5):615-25. https://doi.org/10.1097/01.ede.0000135174.63482.43 

301. EuroHealthNet. Making the link: education, health and inequality.   [21 April 2021]; 

Available from:  

https://eurohealthnet.eu/media/news-releases/making-link-education-health-and-inequality    

302. American Psychological Association. Education and socioeconomic status.   [21 April 

2021]; Available from: 

https://www.apa.org/pi/ses/resources/publications/factsheet-education.pdf  

303. Chang FR, Trivedi PK. Economics of self-medication: theory and evidence. Health 

Econ. 2003;12(9):721-39. https://doi.org/10.1002/hec.841 

304. Mielck A, Kiess R, von dem Knesebeck O, Stirbu I, Kunst AE. Association between 

forgone care and household income among the elderly in five Western European countries - 

analyses based on survey data from the SHARE-study. BMC Health Serv Res. 2009;9:52. 

https://doi.org/10.1186/1472-6963-9-52 

305. Mojtabai R, Olfson M. Medication costs, adherence, and health outcomes among 

Medicare beneficiaries. Health Aff (Millwood). 2003;22(4):220-9. 

 https://doi.org/10.1377/hlthaff.22.4.220 

306. Piette JD, Heisler M, Wagner TH. Cost-related medication underuse among chronically 

ill adults: the treatments people forgo, how often, and who is at risk. Am J Public Health. 

2004;94(10):1782-7. https://doi.org/10.2105/ajph.94.10.1782 

307. Vanhaesebrouck A, Vuillermoz C, Robert S, Parizot I, Chauvin P. Who self-medicates? 

Results from structural equation modeling in the Greater Paris area, France. PLoS One. 

2018;13(12):e0208632. https://doi.org/10.1371/journal.pone.0208632 

308. Renahy E, Parizot I, Chauvin P. Health information seeking on the Internet: a double 

divide? Results from a representative survey in the Paris metropolitan area, France, 2005-2006. 

BMC Public Health. 2008;8:69. https://doi.org/10.1186/1471-2458-8-69 

309. Kamran A, Sharifirad G, Shafaeei Y, Mohebi S. Associations between self-medication, 

health literacy, and self-perceived health status: A community-based study. Int J Prev Med. 

2015;6:66. https://doi.org/10.4103/2008-7802.161264 

310. van der Heide I, Wang J, Droomers M, Spreeuwenberg P, Rademakers J, Uiters E. The 

relationship between health, education, and health literacy: Results from the Dutch Adult 

http://www.apa.org/pi/ses/resources/publications/factsheet-education.pdf


Narmeen Mallah                                                                                                        References 
 

165 
 

Literacy and Life Skills Survey. J Health Commun. 2013;18 Suppl 1:172-84. 

https://doi.org/10.1080/10810730.2013.825668 

311. US Department of Health and Human Services. Office of Disease Prevention and Health 

Promotion. America’s health literacy: Why we need accessible health information.  2008 [21 

April 2021]; Available from: https://www.ahrq.gov/sites/default/files/wysiwyg/health-

literacy/dhhs-2008-issue-brief.pdf. 

312. Sorensen K, Pelikan JM, Rothlin F, Ganahl K, Slonska Z, Doyle G, et al. Health literacy 

in Europe: comparative results of the European health literacy survey (HLS-EU). Eur J Public 

Health. 2015;25(6):1053-8. https://doi.org/10.1093/eurpub/ckv043 

313. Rowlands G, Protheroe J, Winkley J, Richardson M, Seed PT, Rudd R. A mismatch 

between population health literacy and the complexity of health information: an observational 

study. Br J Gen Pract. 2015;65(635):e379-86. https://doi.org/10.3399/bjgp15X685285 

314. Ratzan SC. Health literacy: communication for the public good. Health Promot Int. 

2001;16(2):207-14. https://doi.org/10.1093/heapro/16.2.207 

315. Hermsen ED, MacGeorge EL, Andresen ML, Myers LM, Lillis CJ, Rosof BM. 

Decreasing the peril of antimicrobial resistance through enhanced health literacy in outpatient 

settings: An underrecognized approach to advance antimicrobial stewardship. Adv Ther. 

2020;37(2):918-32. https://doi.org/10.1007/s12325-019-01203-1 

316. McCullough AR, Parekh S, Rathbone J, Del Mar CB, Hoffmann TC. A systematic 

review of the public's knowledge and beliefs about antibiotic resistance. J Antimicrob 

Chemother. 2016;71(1):27-33. https://doi.org/10.1093/jac/dkv310 

317. World Health Organization. Global spending on health: A world in transition.  2019 [21 

April 2021]; Available from: https://www.who.int/health_financing/documents/health-

expenditure-report-2019/en/. 

318. Interagency Coordination Group on Antimicrobial Resistance. No time to wait: 

Securing the future from drug-resistant infections. Report to the secretary-general of the United 

Nations.: World Health Organization; 2019 [21 April 2021]; Available from: 

https://www.who.int/antimicrobial-resistance/interagency-coordination-group/final-report/en/. 

319. Higgins JP. Commentary: Heterogeneity in meta-analysis should be expected and 

appropriately quantified. Int J Epidemiol. 2008;37(5):1158-60. 

https://doi.org/10.1093/ije/dyn204 

320. National Research Council. Combining information: Statistical issues and opportunities 

for research. Washington, DC: The National Academies Press; 1992. 

321. Murad MH, Montori VM, Ioannidis JPA, et al. Fixed-effects and random-effects 

models. In: Guyatt G, Rennie D, Meade MO, DJ C, editors. Users’ guide to the medical 

literature A manual for evidence-based clinical practice. 3rd ed. New York: McGraw-Hill; 

2015. p. 885. 

322. Berlin JA. Invited commentary: benefits of heterogeneity in meta-analysis of data from 

epidemiologic studies. Am J Epidemiol. 1995;142(4):383-7. 

https://doi.org/10.1093/oxfordjournals.aje.a117645 

323. Fan H, Li L, Wijlaars L, Gilbert RE. Associations between use of macrolide antibiotics 

during pregnancy and adverse child outcomes: A systematic review and meta-analysis. PLoS 

One. 2019;14(2):e0212212. https://doi.org/10.1371/journal.pone.0212212 

324. Bulska M, Szczesniak P, Pieta-Dolinska A, Oszukowski P, Orszulak-Michalak D. The 

placental transfer of erythromycin in human pregnancies with group B streptococcal infection. 

Ginekol Pol. 2015;86(1):33-9. https://doi.org/10.17772/gp/1896 

325. Gorelik E, Masarwa R, Perlman A, Rotshild V, Muszkat M, Matok I. Systematic review, 

meta-analysis, and network meta-analysis of the cardiovascular safety of macrolides. 

Antimicrob Agents Chemother. 2018;62(6). https://doi.org/10.1128/AAC.00438-18 

http://www.ahrq.gov/sites/default/files/wysiwyg/health-literacy/dhhs-2008-issue-brief.pdf
http://www.ahrq.gov/sites/default/files/wysiwyg/health-literacy/dhhs-2008-issue-brief.pdf
http://www.who.int/health_financing/documents/health-expenditure-report-2019/en/
http://www.who.int/health_financing/documents/health-expenditure-report-2019/en/
http://www.who.int/antimicrobial-resistance/interagency-coordination-group/final-report/en/


Narmeen Mallah                                                                                                        References 
 

166 
 

326. Canfield MA, Mai CT, Wang Y, O'Halloran A, Marengo LK, Olney RS, et al. The 

association between race/ethnicity and major birth defects in the United States, 1999-2007. Am 

J Public Health. 2014;104(9):e14-23. https://doi.org/10.2105/AJPH.2014.302098 

327. Hollier LM, Leveno KJ, Kelly MA, DD MC, Cunningham FG. Maternal age and 

malformations in singleton births. Obstet Gynecol. 2000;96(5 Pt 1):701-6. 

https://doi.org/10.1016/s0029-7844(00)01019-x 

 



 

167 
 

 

 

 

 

 

 

 

9. ANNEXES 



Narmeen Mallah                                                                                                            Annexes 
 

168 
 

Annex I. Various languages of Knowledge, Attitude and Practice 

questionnaires about antibiotic and tranquilizers 

 

English version of Knowledge, Attitude and Practice questionnaire about antibiotic 

use 
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English version of Knowledge, Attitude and Practice questionnaire about 

tranquilizer use 
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Galician version of Knowledge, Attitude and Practice questionnaires about 

antibiotic and tranquilizer use in Galicia 
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Arabic version of Knowledge, Attitude and Practice questionnaires about 

antibiotic and tranquilizer use in Lebanon 
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French version of Knowledge, Attitude and Practice questionnaires about 

antibiotic and tranquilizer use in Lebanon 

 

 



Narmeen Mallah                                                                                                            Annexes 
 

185 
 



Narmeen Mallah                                                                                                            Annexes 
 

186 
 



Narmeen Mallah                                                                                                            Annexes 
 

187 
 



Narmeen Mallah                                                                                                            Annexes 
 

188 
 



Narmeen Mallah                                                                                                            Annexes 
 

189 
 



Narmeen Mallah                                                                                                            Annexes 
 

190 
 

Annex II. Publications derived from the thesis 

Mallah N, Rodríguez-Cano R, Figueiras A, Takkouche B. Design, reliability and 

construct validity of a knowledge, attitude and practice questionnaire on personal use 

of antibiotics in Spain. Scientific Reports 2020, 10(1):20668. (Journal Ranking: first 
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